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Mr.  President  :  By  the  operation  of  the  fifth  section  of  the  act  of 
June  20,  1874,  all  unexpended  balances  of  appropriations  which  had 
remained  on  the  books  of  the  Treasury  for  two  fiscal  years  previous  to 
the  Ist  of  July  last,  excepting  such  amounts  as  were  required  to  meet 
unfulfilled  contracts  at  the  time  of  the  passage  of  said  act,  were  carried 
to  the  surplus  fund  of  the  Treasury.  Tljis  necessitated  estimates  by 
this  Department  for  various  objects,  the  appropriations  for  which  have 
always  been  available  at  any  time. 

In  the  item  for  payment  of  arrears  of  pay  due  to  officers  and  men  of 
volunteers,  the  sum  of  $515,852.77  is  required.  Also,  fdr  payment  of 
arrears  of  bounty  due  the  same,  $384,147.23.  These,  together  with  other 
items  of  a  like  nature,  for  which  estimates  have  not  been  heretofore 
required,  are  now  included  in  the  aggregate  estimates  of  the  Depart- 
ment. 

The  Department  is  justly  entitled  to  credit  for  the  large  sums  of  pre- 
vious appropriations  which  will  be  turned  into  the  Treasury  as  the 
result  of  the  act  aforesaid. 
The  actual  expenditures  of  the  War  Departmeut  for  the  year  ending 

June  30,  1873,  including  river  and  harbor  improvements,  were $46, 325, 308  21 

The  same  for  the  last  fiscal  year,  ending  June  30,  1874 42, 326, 314  71 

Showing  a  reduction  of 3,998,993  50 

The  estimates  for  the  military  establishment  for  the  fiscal  year  ending 

June  30,  1875,  were 34,410,722  89 

Those  submitted  for  the  ensuing  fiscal  year  are 32, 488, 969  50 

Showing  a  reduction  of 1, 921, 753  39 


The  estimates  of  the  Chief  of  Engineers  for  fortifications,  river  and 
harbor  improvements,  and  public  buildings  and  grounds,  and  Wash- 
ington aqueduct,  for  the  fiscal  year  ending  June  30,  1875,  were 20, 459, 398  00 

His  estimates  for  the  fiscal  year  ending  June  30, 1876,  are  as  follows, 
viz: 

Fortifications  and  other  works  of  defense $2, 108, 700  00 

Geographical  and  military  surveys 399, 000  00 

Improvement  of  rivers  and  harbors 13,285,500  00 

Public  buildings  and  grounds  and  Washington  aqueduct.        678, 410  50 

16,471,610  oO 

Showing  a  reduction  of 3,987,785  50 
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The  total  estimates  of  the  War  Department,  for  all  parposes,  for  the 

fiscal  year  ending  June  30,  1875,  were $60,180,923  89 

The  same  for  the  ensuing  fiscal  year  are 53, 144, 499  00 

Showing  a  redaction  in  favor  of  those  for  the  ensuing  year  of. . ,      7, 036, 424  89 

The  estimates  for  the  military  establishment  for  the  fiscal  year  ending 

June  30,  1876,  are 32,488,969  50 

The  appropriations  for  the  current  fiscal  year  were 28, 582, 392  00 

Excess  of  next  year's  estimates  over  this  year's  appropriations 3, 906, 577  50 

RECRUITING  FOR  THE  ARMY. 

In  the  act  making  appropriatious  for  the  support  of  the  Army,  ap- 
proved June  16, 1874,  $105,000  was  allowed  for  recruiting  purposes,  and 
it  was  provided  that  "  no  money  appropriated  by  this  act  shall  be  paid 
for  recruiting  the  Array  beyond  the  number  of  twenty-five  thousand  en- 
listed men,  including  Indian  scouts.''  This  prohibition  fell  in  an  unfor- 
tunate time  and  manner.  The  demands  for  the  service  of  United  States 
troops  have  been  increased,  and  have  been  imperative  for  Indian  and 
other  service,  ever  since  the  adjournment  of  Congress ;  and  serious 
conseqiwnce^might  easily  have  attended  the  manifest  want  of  any  con- 
siderable reliable  force.  There  was  no  margin  for  emergencies,  such  as 
have  arisen  in  connection  with  Indian  affairs  and  the  troubles  in  the 
South.  I  was  opposed  to  the  reduction  at  the  time  it  was  made,  and  have 
since  had  no  reason  to  change  the  opinion  then  formed.  The  reduced 
appropriations  ibr  Army  purposes  have  been  too  heavily  taxed  by  the 
necessity  of  movement  of  troops;  for,  when  obliged  to  be  scattered  at 
points  on  sudden  emergencies,  they  have  been  moved  from  other  points 
where  their  presence  was  needed,  and  had  to  be  returned  at  the  earliest 
IK)ssible  moment.  The  reduction  proposed  and  insisted  on  by  Congress 
would,  when  it  was  accomplished,  save  alone  the  pay,  subsistence,  and 
clothing  of  five  thousand  men ;  but  this  amount  cannot  all  be  considered 
as  having  been  saved,  for  when  troops  were  needed  at  points  where  the 
force  was  found,  in  consequence  of  the  reduction,  to  be  too  small  for 
real  service,  other  troops  from  other  points  were  required  to  be  trans- 
ported at  an  expense  almost  large  enough  to  equal  in  amount  the  saving 
from  the  sources  named. 

Besides,  the  number  of  posts  was  not  reduced ;  the  necessities  of  the 
service  required  that  they  should  be  garrisoned,  and,  although  they 
were  occupied  by  very  small  forces,  yet  the  expense  incident  to  the  re- 
tention and  operation  of  the  posts  existed  to  almost  as  great  an  extent 
a^  it  would  have  done  had  the  number  on  duty  been  larger.  In  my 
judgment,  if  a  reduction  of  the  Army  is  to  be  made,  it  can  only  be  made 
by  reducing  the  number  of  officers  and  men ;  in  other  words,  by  reducing 
the  number  of  regiments.  How  that  can  be  done  in  the  present  interests 
of  the  service,  with  the  condition  of  affairs  which  requires  the  reteution 
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of  the  posts  now  in  existence,  and,  indeed,  the  establishment  of  otliers, 
is  a  problem  which  must  be  determined  if  the  reduction  is  insisted  upon 

As  might  have  been  expected,  the  loss  by  discharge  and  other  casual- 
ties has  fallen  most  heavily  upon  companies  stationed  in  the  disturbed 
districts,  where  effective  strength  is  most  needed.  It  may  not  be  true 
economy  to  limit  the  President  so  strictly  to  fixed  numbers  of  enlisted 
men  in  the  Army.  It  may  be  better  to  empower  him,  in  his  sound  dis- 
cretion, to  increase  any  companies  to  one  hundred  enlisted  men.  Ordi- 
narily, then,  the  maximum  would  not  exceed  sixty-five  or  seventy ;  and 
when  a  sudden  necessity  arises  detachments  of  recruits  would  be  rap- 
idly sent  forward  to  the  commands  needing  reinforcements.  Effective 
strength  would  thus  be  readily  obtained,  without  increased  expense  on 
account  of  quarters,  or  of  additional  commissioned  oflBcers,  as  when  or- 
ganized companies  have  to  be  moved.  It  would  be  easy  to  maintain 
in  a  depot  a  limited  body  of  well-drilled  recruits,  who  would  be  effective 
the  moment  they  joined  their  companies,  and  this  would  obviate  very 
many  of  the  objections  existing  to  our  present  system. 

I  again  commend  to  Congress  the  propriety  of  authorizing  the  enlist- 
ment of  boys  as  field-musicians,  as  was  formerly  done.  The  arguments 
in  favor  of  this  measure  are  clearly  laid  down  in  previous  reports. 

Reflection  as  to  the  amount  necessary  to  be  appropriated  for  the  ensu- 
ing fiscal  year  satisfies  me  that  the  appropriation  for  clothing,  pay,  and 
subsistence  should  be  made  for  the  Army  upon  a  basis  of  30.000  men. 
This  would  most  certainly  prevent  any  deficiency,  and  should  appropri- 
ations to  that  extent  be  made,  whatever  surplus  might  remain  on  hand 
would  be,  under  existing  laws,  turned  into  the  Treasury. 

QUARTERMASTER'S  DEPARTMENT. 

By  the  strictest  economy,  amounting  almost  to  privation,  and  the  cut- 
ting off  of  some  of  the  allowances  to  which  the  troops  were  entitled  by 
law  and  regulation,  the  expenditures  for  the  Quartermaster's  Depart- 
ment have  been  kept  within  the  appropriations. 

There  are  about  5,000  buildings  under  charge  of  the  Quartermaster's 
Department  to  be  kept  in  repair,  to  be  renewed  as  they  decay,  or  to  be 
replaced  by  others  in  new  positions  when  abandoned  in  the  course  of 
military  movements.  As  Youg  as  the  Army  is  in  many  localities  badly 
sheltered,  living  in  huts  and  adobe  buildings  sadly  in  need  of  repair, 
the  roofs  leaking,  and  the  walls  open  to  the  inclement  weather,  I  must 
repeat  what  I  have  so  often  insisted  upon,  that  the  appropriation  for 
'barracks  and  quarters,"  out  of  which  building-material  is  purchased, 
and  the  appropriation  for  ''  incidental  expenses  of  the  Quartermaster's 
Department,"  from  which  the  expenses  of  the  hire  of  labor  is  paid,  are, 
as  for  some  years  they  have  been,  entirely  inadequate  to  the  necessities 
of  the  service  and  the  health  and  comfort  of  oar  troops.  I  call  atten- 
tion to  these  items  again,  in  the  hope,  when  the  proper  committee  of 
Congress    takes  up   the  consideration  of  the  appropriations  for  the 
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Quartermaster's  Department,  that  the  amount  estimated  for  the  next 
fiscal  year  for  this  purpose  may  be  appropriated  in  full. 

A  leading  subject  connected  with  the  economy  of  the  administration 
of  this  Department  is  the  date  upon  which  the  fiscal  year  begins.  The 
fiscal  year  now  commences  on  the  1st  day  of  July,  as  provided  by  the 
act  approved  August  26,  1842.  An  examination  of  the  statutes  fails  to 
show  that  a  fiscal  year  had  even  been  by  law  formally  established  pre- 
vious to  that  date,  and  it  must  be  presumed  that  the  estimates  and  ap- 
propriations were  theretofore  made  for  the  calendar  year,  from  January 
1  to  December  31. 

The  first  recommendation  for  the  passage  of  a  law  fixing  the  date 
upon  which  the  fiscal  year  was  to  begin  was  that  of  the  Secretary  of  the 
Treasury,  in  his  annual  report  of  December  4,  1834,  in  these  words : 

It  appears  to  the  undersigued  that  a  change  iu  the  commencement  of  the  fiscal  year, 
and  of  the  time  at  which  annual  appropriations  begin,  would  be  a  great  improvement 
in  the  tinancial  operations  of  the  Government.  If  the  year  was  to  commence  after 
the  last  day  of  March  instead  of  September,  and  the  annual  appropriations  begin  the 
same  date,  many  delays  and  embarrassments  could  be  avoided,  and  the  information  on 
the  condition  of  the  receipts  and  expenditures  of  the  previous  year,  to  be  laid  before 
Congress  each  session,  could  be  more  fuU  and  accurate. 

This  recommendation  was  reiterated  in  two  succeeding  reports  of  Mr. 
Secretary  Woodbury,  in  1835  and  1836,  but  no  detailed  statement  of 
the  embarrassments  and  delays  alluded  to  was  made  in  any  of  his 
reports,  nor  did  he  demonstrate  in  what  manner  the  change  would  effect 
an  improvement  in  the  financial  operations  of  the  Government.  He  dis- 
missed the  subject  with  the  simple  statement  above  quoted.  Congress, 
however,  gave  no  special  attention  to  the  matter  until  the  year  1842, 
when  Senator  Evans,  on  June  23  of  that  year,  introduced  the  bill,  which 
is  now  the  law,  fixing  the  fiscal  year  to  commence  on  the  1st  of  July  in 
each  year.  It  will  be  observed  that  the  date  recommended  by  Secretary 
Woodbury  was  April  1,  and  that  adopted  was  July  1.  A  reference  to 
the  Congressional  Globe  discloses  the  fact  that  no  extended  debate  was 
had  upon  the  measure,  and  it  passed,  without  being  referred  to  a  com- 
mittee, upon  the  simple  statement  of  Mr.  Woodbury,  then  a  Senator, 
"  that  the  object  of  the  bill  was  a  desirable  one — to  make  the  fiscal  year 
correspond  with  the  commercial  year."  Thus  the  considerations  which 
moved  Congress  to  pass  this  important  measure  do  not  appear  in  the 
proceedings  of  that  body,  and  particularly  are  we  at  a  loss  to  discover 
the  reason  for  establishing  the  Ist  day  of  July  in  each  year,  instead  of 
the  1st  day  of  April,  as  recommended  by  Mr.  Woodbury  when  Secre- 
tary of  the  Treasury,  and  also  what  was  meant  by  him  in  stating  that  the 
fiscal  year  would  then  correspond  with  the  commercial  year. 

Having  thus  endeavored  to  trace  the  cotfrse  of  legislation  upon  this 
subject,  and,  without  avail,  striven  to  discover  the  moving  causes  there- 
for, it  now  remains  for  me  to  illustrate  the  injurious  effect  resulting  in 
tlie  administration  of  this  Department  from  this  and  subsequent  enact, 
ments,  and  to  venture  to  suggest  a  change. 
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Appropriations  being  made  for  the  service  of  the  year,  it  becomes 
necessary  to  start  into  motion  all  the  vast  machinery  required  for  the 
work  intrusted  to  the  Department.  Large  contracts  must  be  made  for 
transportation,  subsistence,  building,  labor,  and  materials.  The  rigor  of 
climate,  in  almost  all  parts  of  the  country,  confines  the  ability  to  per- 
form outdoor  labor  with  economy  and  success  to  the  months  between 
the  last  of  April  and  the  1st  of  December.  In  other  words,  the  working- 
season  lasts  but  seven  or  eight  months.  The  waters  of  the  West  and 
Northwest  are  closed  to  navigation  from  October  until  the  spring  rise. 
The  Missouri  Eiver  particularly  is  not  navigable  before  May  or  after 
October.  Large  amounts  of  military  freight  are  carried  on  these  rivers. 
Building  operations  also  are  limited  to  the  same  period.  It  is,  therefore, 
natural  to  suppose  that,  in  a  business  point  of  view,  all  contracts  for 
the  purpose  alluded  to  should  be  made  to  cover  the  whole  working- 
season.  But  what  is  the  effect  of  the  legislation  in  regard  to  the  fiscal 
year  f    A  reference  to  recent  legislation  is  i)eculiarly  necessary. 

The  fifth  section  of  the  act  approved  July  12, 1870,  (chapter  251,)  pro- 
vides "  That  all  balances  of  appropriations  contained  in  the  annual  ap- 
propriation bills  and  made  specifically  for  the  service  of  any  fiscal  year, 
and  remaining  unexpended  at  the  expiration  of  such  fiscal  year,  shall 
be  applied  only  to  the  payment  of  expenses  properly  incurred  during 
that  year,  or  to  the  fulfillment  of  contracts  properly  made  within  that 
vear  "******* 

The  ending  of  one  fiscal  year  and  the  beginning  of  another  will  be 
seen  to  Qccur  nearly  in  the  middle  of  the  working  year,  dividing  it  in 
two. 

The  effect  of  this  statute  is  to  confine  all  contracts  within  the  period 
of  the  fiscal  year  and  no  longer,  and  if  continuous  work  or  labor  is  re- 
quired, or  supplies  to  be  furnished  through  the  working-season,  a  new 
contract  must  be  made,  to  commence  July  1,  thus  breaking  the  work- 
ing year  in  two  without  any  reason  or  good  result. 

Again,  the  seventh  section  of  the  same  act  provides:  "  That  it  shall 
not  be  lawful  for  any  Department  of  the  Government  to  expend  in  any 
one  fiscal  year  any  sum  in  excess  of  appropriations  made  by  Congress 
for  that  fiscal  year,  or  to  involve  the  Government  in  any  contract  for 
the  future  payment  of  money  in  excess  of  such  appropriations." 

This  adds  to  the  injurious  effect  of  the  fifth  section  already  adverted  to, 
because  as  the  appropriations,  at  least  in  the  long  session,  are  not  made 
till  near  its  end,  and  as  it  is  forbidden  to  make  a  new  contract  to  cover 
the  new  fiscal  year  until  an  appropriation  is  made,  the  Department 
usually  find  itself  in  the  awkward  position  of  being  a  month  or  more  with- 
out funds,  in  the  very  height  of  the  working- season,  and  compelled  to 
make  two  contracts  where  one  would  suffice,  and  discontinue  work 
until  its  appropriation  becomes  available.  Moreover,  there  appears  to  be 
no  good  reason  why  a  disbursing  officer,  at  a  period  when  his  business 
necessities  require  his  utmost  attention,  should  be  comi)elled  to  turn  in 
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tbe  balance  of  appropriations  left  on  the  30th  of  June,  to  draw  out  the 
same  money  again  on  the  1st  of  July,  going  through  all  the  formalities 
of  a  useless  circumlocution. 

In  consideration  of  these  facts,  I  beg  to  suggest  that  the  passage  of 
an  act  to  fix  the  1st  day  of  May  as  the  beginning  of  the  fiscal  year 
would  relieve  the  Department  from  the  embarrassments  which  in  this 
connection  it  now  expertences ;  would  afford  ample  time  for  the  perfec- 
tion of  the  appropriation  bills  in  Congress,  and  give  the  service  the 
adv^antage  of  a  full  and  uninterrupted  season  of  work. 

For  the  better  care  and  protection  of  subsistence  supplies,  the  last 
Congress  authorized  the  selection  from  sergeants  of  the  line  of  as  many 
commissary -sergeants  as  the  service  might  require,  not  to  exceed  one 
for  each  military  post,  and  it  is  now  recommended  that  a  similar  pro- 
vision be  made  for  the  care  of  quartermasters'  property  by  the  passage 
of  an  act  authorizing  the  selection  of  post-quartermaster  sergeants. 
These  sergeants  would  perform  duties  now  undertaken  by  hired  civil- 
ians, and  would  cost  less  to  the  Government  than  the  latter,  while  at 
the  same  time  the  Government  would  derive  all  the  advantage  of  their 
experience,  as  well  as  being  able  to  control  them  by  military  authority 
and  discipline. 

Attention  is  called  to  the  expediency  of  granting  to  the  officers  of  the 
line  detailed  to  act  as  assistant  quartermasters,  and  t6  disburse  money 
and  be  responsible  for  property,  a  monthly  allowance,  such  as  is  paid 
to  officers  who  acti\^  assistant  commissaries.  The  responsibility  of  many 
of  these  officers  is  greatly  increased  by  such  detail ;  they  are  exposed  to 
loss  from  unfaithfulness  of  the  men  whom  they  are  obliged  to  triist  with 
property,  and  some  compensation  is  due  for  this  risk  and  responsibility 
The  duties  are  important,  and  it  should  be  made  an  object  to  the  more 
intelligent  young  officers  to  seek  them.  At  present  officers  knowiuj^ 
the  risk  and  the  labor  involved,  with  no  special  recompense,  too  often 
avoid  them. 

The  United  States  holds  no  public  lands  reserved  for  military  sites  in 
the  State  of  Texas,  hence  the  posts  needed  for  the  defense  of  the  set- 
tlers against  the  savages  have,  in  almost  all  cases,  been  located  and 
constructed  on  lands  which  have,  since  their  occupation  by  the  troops, 
been  entered  by  speculators  in  State  lands. 

The  owners  press  for  purchase,  and  only  lease  for  heavy  rents.  The 
buildings  erected  to  shelter  the  garrisons,  though  rude  and  temporary 
in  character,  have  cost  large  sums  of  money,  and  they  are  liable  to  be 
lost  to  the  United  States  for  want  of  title  to  the  sit«s.  The  act  of  17tU 
Masch,  1873,  (17  Statutes,  page  614,)  was  passed  to  provide  a  remedy 
for  this  state  of  things  by  purchase  of  suitable  sites.  Under  its  pro- 
visions a  board  of  officers  has  examined  into  all  the  cases  of  importance. 
Its  report  was  in  accordance  with  the  law  transmitted  to  Congress  on 
the  20th  May,  1874,  and  printed  in  Ex.  Doc.  230.  An  appropriation  ot 
$I0G,3G0  was  asked  for  to  settle  these  titles,  but  no  action  was  had  at  the 
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last  session.  It  is  very  ImportaDt  that  this  appropriation  be  made  at 
the  earliest  day,  and  that  the  United  States  be  relieved  from  its  present 
position  of  a  trespasser  on  the  private  property  of  its  citizens  in  Texas. 

In  general  the  railroad  transportation  for  the  Army  has  been  satis- 
factorily performed,  but  complaints  arise  as  to  the  conduct  of  some  of 
the  land-grant  roads.  Congress  at  its  last  session  forbade  any  payment 
to  be  made  to  such  roads  for  the  transportation  of  property  or  troops, 
or  of  oflQcers  of  the  Army  on  duty.  Previously  these  roads  had  been 
paid  a  portion  of  the  cost  of  transportation,  and  as  a  consequence  of  the 
recent  law  some  of  them  have  very  largely  increased  their  rates  of  trans- 
portation for  Government  freight;  others  decline  to  make  any  collec- 
tions on  account  of  connecting  roads  which  are  not  land-grant,  while 
those  not  land  grant  decline  to  collect  for  those  which  are;  others,  while 
not  declining  to  transport  Government  freight,  refuse  to  load  it  on 
their  cars,  virtually  leaving  the  quartermaster  without  means  of  ship- 
ment; and  nearly  all  of  them  give  private  freight  prefereucje  over  Gov- 
ernment freight,  thereby  delaying  the  shipments  of  the  supplies  for 
the  Army.  The  effect  of  the  legislation,  then,  seems  to  be,  that  while 
it  saves  to  the  Treasury  direct  disbursement  of  public  funds,  it  indi- 
rectly, in  present  shipments,  is  the  reverse  of  economical,  and  will  add 
to  the  burden  of  claims  which  these  roads  will  eventually  press  the 
Government  to  pay.  A  kindred  annoyance  lies  in  the  operation  of  the 
same  act  in  connection  with  the  transportation  of  officers  when  travel- 
ing on  duty.  The  act  forbids  any  payment  to  such  road  in  this  class  of 
cases;  and  officers  must  first  find  a  quartermaster,  from  whom  to  ob- 
tain a  certificate  of  transportation,  and  are  compelled  to  go  through  an 
inspection  as  to  their  identity  by  the  railroad  conductor.  Much  com- 
plaint also  exists  as  to  the  inequality  of  the  allowance  for  actual  travel- 
ing expenses  only,  as  there  are  many  expenses  incident  and  necessary 
to  a  journey  that  cannot  be  reimbursed.  Long  experience  had  demon- 
strated the  wisdom  and  economy  of  the  old  laws  and  regulations  upon 
this  subject,  which  allowed  the  officer  the  choice  of  mileage  or  actual 
traveling  expenses;  and  1  recommend  that  that  choice  be  restored  by 
legislative  enactment. 

On  the  30th  June,  1873,  there  remained  due  and  unpaid  on  account 
of  principal,  interest,  and  expenses  of  indebted  railroads  in  the  South 
and  Southwest,  $4,658,924.07.  During  the  fiscal  year  interest  has 
accrued  and  expenses  have  been  incurred  on  these  accounts  to  the 
amount  of  $08,479.77.  Payments  in  cash  and  in  transportation  and 
postal  earnings  have  been  collected  to  the  amount  of  $116,790.91. 
Under  the  act  of  3d  March,  1871,  compromise  has  been  made  with 
certain  roads  whose  debt  was  $2,699,470.60.  These  compromises  were 
made  as  provided  in  the  law,  under  the  advice  of  counsel  of  the  United 
States  in  the  suits  pending  against  the  roads  to  recover  the  sums  due  by 
them.  The  sum  to  be  paid  at  the  office  of  the  assistant  treasurer  of  the 
United  States  in  New  York  ultimately  is  $1,265,000.    The  total  coUec- 
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tions  on  account  of  these  sales  have  been,  from  the  origin  of  the  accoant, 
85,240,423.84.  Thirty-fonr  roads  have  paid  off  their  debt  in  full ;  sixteen 
still  remain  indebted  to  the  United  States. 

The  new  uniform  having  been  made  and  distributed  to  the  Army  has 
given  general  satisfaction  with  the  exception  of  the  plaited  blouse. 

The  line  of  military  telegraph  from  San  Diego,  Cal.,  to  Prescott 
and  Tucson,  Ariz.,  provided  for  by  the  act  of  1873,  which  appro- 
priated, upon  an  estimate  of  this  Department,  $50,311.80  for  its  construc- 
tion, was  built  by  labor  of  troops,  using  the  means  of  transportation  of 
the  Quartermaster's  Department.  The  appropriation  became  available 
on  the  1st  of  July ;  the  line  was  completed  and  in  operation  otf  the  2d  of 
December,  1873.  The  line  is  five  hundred  and  forty  miles  long,  and  cost 
$45,000.  The  balance  of  the  appropriation  remains  unexpended.  As  a 
surplus  of  wire  remained  unused  on  the  completion  of  the  line,  it  was 
used  to  extend  the  telegraph  to  Oamp  Verde.  By  this  line,  cheaply  con- 
structed, the  principal  posts  in  Arizona  are  placed  in  immediate  com- 
munication with  each  other  and  with  the  headquarters  of  the  Department 
of  Arizona,  of  the  Military  Division  of  the  Pacific,  at  San  Francisco,  and 
with  the  War  Department. 

The  average  cost  of  operation  and  maintenance  has  been  $906  per 
month.  The  average  revenue  from  private  messages  $757  per  month. 
As  the  line  will  hereafter  be  operated  by  the  Signal  Corps,  the  cost  of 
hiring  civilian  operators  will  be  saved.  An  appropriation  has  been 
made  since  the  opening  of  this  line  for  its  extension  to  Oamp  Verde, 
and  the  whole  work  has,  by  act  of  Congress,  been  transferred  to  the 
Signal  Corps,  which  by  its  training  is  prepared  to  manage  it. 

The  cost  of  the  line  has  already  been  more  than  repaid  in  the  saving 
of  expense  and  loss  in  the  pursuit  of  savages  who  have  broken  out 
from  the  reservations  and  committed  depredations.  Messages  from  all 
points  are  retransmitted  to  order  and  organize  the  movements  of  pur- 
suit, and  the  cost  of  couriers  has  been  much  diminished. 

Under  the  act  appropriating  a  million  of  dollars  for  placing  head- 
stones at  the  graves  of  soldiers  interred  in  the  national  military  ceme- 
teries contracts  have  been  made  for  the  whole  work,  which  are  within 
the  sum  appropriated,  and  the  same  is  now  in  progress. 

There  are  76  cemeteries  designated  as  national,  in  which  are  interred 
139,962  unknown  and  162,079  known  soldiers.  Sixty -eight  superintend- 
ents are  on  duty. 

The  cemetery  established  at  the  city  of  Mexico  during  the  Mexican 
war  having  been  declared  a  national  military  cemetery  by  act  of  Con- 
gress, and  committed  to  the  care  of  this  Department,  improvements  have 
been  made;  its  walls,  walks,  and  drains  have  been  put  in  good  order, 
its  lodge  extended  and  improved,  and  an  artesian  well  has  been  sunk  to 
supply  it  with  water  for  irrigation  necessary  in  that  climate. 

Reports  of  the  graves  of  soldiers  who  died  during  the  war  and  were 
buried  in  solitary  places  continue  to  come  in.    All  such  are  removed  to 
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the  final  resting-places  provided  by  the  country  in  the  nearest  national 
military  cemetery. 

It  is  probable  that  the  head-stones  will  be  pat  up  in  all  the  national 
cemeteries  during  the  coming  year.  I  deem  it  very  desirable  that  the 
permanent  improvements  at  these  cemeteries  should  also  be  completed 
as  soon  as  practicable. 

These  improvements  consist  of — 

First:  Durable  inclosing  walls  at  the  following-named  places,  viz: 

1.  Alexandria,  La.  5  2.  Andersonville,  Ga. ;  3.  Baton  Rouge,'  La. ; 
4.  Beaufort,  9.  C. ;  5.  Brownsville,  Texafi ;  6.  Florence,  8.  C. ;  7.  Fort 
Gibson,  Indian  Ter. ;  8.  Fort  McPherson,  Nebr.;  9.  Glendale,  Va.  5  10. 
Grafton,  W.  Va. ;  11.  Poplar  Grove,  Va.  5  12.  Seven  Pines,  Va. ;  13. 
Wilmington,  N.  C. ;  14.  Yorktown,  Va. 

The  cost  of  these  walls  is  estimated  at  the  sum  of  8129,000. 

Second :  Superintendents'  lodges  at  the  following-named  cemeteries, 
viz: 

1.  Alexandria,  La. ;  2.  Baton  Rouge,  La.  5  3.  Beverly,  N.  J.  ,•  4.  Camp 
Nelson,  Ky. ;  5.  Fort  Gibson,  Indian  Ter. ;  6.  Fort  Donelson,  Tenn. ; 

7.  Fort  McPherson,  Nebr. ;  8.  Grafton,  W.  Va. ;  9.  Lebanon,  Ky. ; 
10.  Logan's  Cross-Roads,  Ky.;  11.  Pittsburgh  Landing,  Tenn.;  12. 
Chalmette,  La, 

The  cost  of  these  lodges  is  estimated  at  the  sum  of  $56,000,  making  a 
total  of  $185,0<}0  which  I  recommend  to  be  made  as  ^^  a  permanent  or 
indefinite"  appropriation,  in  order  that  the  work  may  be  prosecuted  to 
the  best  advantage  to  the  public  service. 

SUBSISTENCE  DEPABTMENT. 

I  invite  attention  to  the  recommendations  of  the  Commissary-General 
in  regard  to  the  selection  of  enlisted  men  as  commissary-sergeants;  the 
sale  of  subsistence  stores  to  oflftcers ;  the  exemption  of  subsistence 
supplies  from  the  operation  of  the  act  requiring  the  proceeds  of  sales  to 
be  covered  into  the  Treasury,  and  the  necessity  for  making  a  large  part 
of  the  appropriations  for  subsistence  available  prior  to  the  first  day  of 
the  fiscal  year,  in  order  to  take  advantage  of  the  opening  of  the  ship- 
ping season.  The  law  now  authorizes  the  selection  of  commissary-ser- 
geants from  non-commissioned  officers  only ;  but  no  good  reason  is  per- 
ceived for  not  taking  advantage  of  the  skill  and  experience  of  private 
soldiers,  and  it  is  therefore  recommended  that  they  also  be  made  eligible 
to  promotion  to  the  grade  referred  to. 

I  have  several  times  adverted  to  the  requirements  of  the  act  of  May 

8,  1872,  that  all  proceeds  of  sales  of  public  property  must  be  covered 
into  the  Treasury  as  miscellaneous  receipts.  This  law  operates  with 
peculiar  detriment  to  the  Subsistence  Department.  Subsistence  sup- 
plies, as  is  well  known,  are  extremely  perishable,  and  in  case  of  their 
damage  or  decay  must  be  either  thrown  away  or  sold.  If  sold,  the 
money  cannot  be  used  to  procure  new  supplies  in  their  stead,  but  must 
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go  into  the  Treasury  and  become  unavailable*    This  is  also  the  ca«e 
when  sales  are  made  when  posts  are  abandoned;  when  made  to  em- 
ployes, to  starving  Indians  or  emigrants,  or  to  railroad  and  land  sur- 
veying parties;  and  the  effect  is  that  the  subsistence  appropriation  is 
diminished  by  precisely  the  amount  of  these  sales.    Necessity  requiring 
new  purchases  in  their  stead  to  meet  the  wants  of  the  Army,  the  De- 
partment finds  itself  with  an  appropriation  proportionately  inadequate. 
It  is  plain  that,  could  the  money  derived  from  new  sales  be  applied  to 
new  purchases,  no  increase  of  appropriation  would  be  nlade,  but  only 
the  original  amount  given  by  Congress  be  used.    For  these  reasons  I 
concur  in  the  recommendation  of  the  Commissary-General  that  so  much 
of  section  5  of  the  act  of  May  8, 1872,  as  applies  to  any  property,  funds, 
or  appropriation  under  the  control  of  the  Subsistence  Department  be 
repealed.    In  regard  to  the  necessity  of  authorizing  a  part  of  the  appro- 
priation for  subsistence  to  be  expended  prior  to  the  beginning  of  the 
fiscal  year,  I  refer  to  the  views  given  in  another  part  of  this  report 
respecting  a  change  of  the  date  upon  which  the  fiscal  year  should  com- 
mence.   A  general  enactment  making  the  change  would  of  course  meet 
the  necessities  of  this  particular  case. 

By  the  act  entitled  "An  act  to  provide  for  the  relief  of  the  persons 
suffering  from  the  overflow  of  the  Mississippi  River,"  approved  April 
23,  1874,  and  the  acts  supplementary  thereto,  approved  May  13,  1874, 
and  June  23,  1874,  and  the  joint  resolution  approved  May  28,  1874, 
extending  tbe  provisions  of  those  acts  to  the  sufferers  from  overflow  on 
theTombigbee,  Warrior,  and  Alabama  Rivers,  appropriations  were  made 
amounting  in  the  aggregate  to  8590,000.  In  compliance  with  the  re- 
quirements of  the  laws  making  these  appropriations,  issues  of  food  to  the 
sufferei^  from  overflow  on  the  rivers  named  were  discontinued  on  tbe 
1st  day  of  September,  1874.  The  report  of  Capt.  Thomas  C.  Sullivan, 
commissary  ot*  subsistence.  United  States  Army,  the  officer  charged 
with  the  duty  of  purchasing  and  distributing  the  food,  will  be  trans- 
mitted as  soon  as  prepared. 

paymaster-general's  report. 

I  call  the  attention  of  Congress  to  the  recommendations  of  the  Pay- 
master-General, as  to  the  increase  of  the  force  of  his  department.  The 
reasons  therefor  are  stated  in  full  in  his  report.  I  feel  it  my  duty  to 
express  the  fear  that  the  scheme  of  paying  the  trops  by  checks,  which 
has  been  suggested,  wo*uld  not  result  advantageously.  The  letter  of 
the  Paymaster-General,  of  25th  March,  1874,  contains  in  full  the  objec- 
tions to  that  proposition. 

MEDICAL  DEPARTMENT. 

Notwithstanding  the  occurrence  of  a  few  cases  of  yellow  fever  at  Forts 
Jeft'erson  and  Barrancas  during  the  summer  of  1873,  the  Army  enjoyed 
unusual  good  health  during  the  year. 
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During  the  summer  of  1873  yellow  fever  appeared  as  an  epidemic  at 
various  cities  in  the  Southern  States,  assuming  at  some  points  a  most 
malignant  t^^pe,  and  proving  exceedingly  fatal,  as  for  example  at  Mem- 
phis, Tenn.,  and  at  Shrcveport,  La.  That  it  did  not  prevail  to  a  greater 
extent  in  the  Army  must  be  regarded  as  being  due  to  the  hygienic 
precautions  adopted,  and  especially  to  the  prompt  removal  of  the  troops 
from  those  posts  at  which  the  disease  was  introduced  from  infected  local- 
ities, or  at  which  its  introduction  appeared  to  be  imminent. 

The  data  for  the  descriptive  anatomical  catalogue  have  been  perfected. 
The  publication  of  this  work,  recommended  by  the  Secretary  of  War 
and  by  the  House  of  Eepresentatives,  was  not  acted  upon  by  the  Senate. 
The  materials  are  so  arranged  that  the  work  can  be  speedily  completed 
when  authority  to  print  is  granted,  and  I  would  respectfully  renew  the 
recommendation  made  in  my  previous  annual  reports,  that  authority  be 
given  to  publish  one  thousand  copies  of  the  work. 

Legislation  is  necessary  to  authorize  the  Congressional  Printer  to 
publish  an  additional  edition  of  5,000  complete  copies  of  the  Medical 
and  Surgical  History  of  the  War,  and  this  I  recommend. 

In  accordance  with  the  joint  resolution  of  Congress,  approved  March 
25,  1874,  Assistant  Surgeon  Ely  McClellan,  United  States  Army,  was 
detailed  to  inquire  into  and  report  upon  the  causes  of  epidemic  cholera, 
and  was  instructed  to  visit  the  towns  and  localities  in  the  United  States 
at  which  cholera  prevailed  during  the  year  1873.  His  report  is  now  in 
course  of  preparation. 

In  the  re-organization  of  the  force  of  the  Surgeon-GeneraPs  OflSce,  by 
the  last  legislative  appropriation  act,  no  provision  was  made  for  the 
continued  employment  of  the  chemist  and  his  assistant.  Work  has, 
therefore,  had  to  be  suspended  in  the  laboratory,  thus  depriving  the 
Department  of  the  protection  and  advantage  of  careful  and  reliable 
analysis  of  drugs  and  medicines,  and  making  it  impossible  to  furnish, 
as  heretofore,  other  Departments  of  the  Government  with  results  of 
examinations  for  detection  of  adulterations  or  establishment  of  values 
for  guidance  in  selection  and  purchase. 

The  act  organizing  the  staff  corps  of  the  Army,  approved  June  23, 
1874,  while  allowing  appointments  of  assistant  surgeons  in  the  Army, 
cuts  off  two  of  the  five  lieutenant-colonels  and  ten  of  the  sixty  majors  in 
the  Medical  Department,  thus  preventing  any  promotion  for  several 
years  to  come.  This  places  the  officers  of  the  Medical  Corps  below 
those  of  all  the  other  staff  corps  and  of  the  line  of  the  Army  as  regards 
promotion,  which  is  felt  by  them  as  a  hardship  and  injustice,  the  results 
of  which  cannot  fail  to  be  injurious  to  the  best  interests  of  the  service. 

The  clause  of  the  same  act  which  specifies  that  "  the  number  of  con- 
tract-surgeons shall  be  limited  to  seventy-five,  and  thereafter  no  more 
shall  be  employed,^  must  result  either  in  actual  suffering  for  want  of 
medical  attendance  or  in  largely  increased  expense  to  the  Government. 
The  number  of  candidates  presenting  themselves  before  the  examining 
boards  for  the  position  of  assistant  surgeon  is  not  large,  and  probably 
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not  more  than  twenty-five  will  pass  the  examination  by  the  1st  of  Jau- 
aary,  to  take  the  place  of  over  one  hundred  contract-surgeons  to  be  dis- 
charged under  the  above  law.  The  only  resource  will  be  to  employ  local 
physicians,  without  contracts,  and  pay  them  the  ordinary  fees  of  private 
physicians,  which  past  experience  has  shown  will  cost  much  more  and 
be  less  satisfactory  than  the  present  system. 

At  date  of  last  report  there  existed  sixty -four  vacancies  in  the  Medi- 
cal Corps,  viz:  two  assistant  medical  purveyors,  five  surgeons,  fifty-six 
assistant  surgeons,  and  one  medical  store-keeper. 

During  the  past  year  three  surgeons  and  one  surgeon  (retired)  have 
died,  and  one  surgeon  .has  resigned;  the  vacancies  in  the  grade  of 
assistant  medical  purveyor,  surgeon,  and  medical  store-keeper,  were  abol- 
ished by  act  of  Congress  approved  June  23, 1874,  leaving  at  present 
fifty-six  vacancies  in  the  grade  of  assistant  surgeon. 

ENOINEER  DEPARTMENT. 

Under  the  Chief  of  Engineers  the  works  for  the  defense  of  the  coast 
have  been  prosecuted  with  vigor  and  as  rapidly  as  the  appropriations 
in  hand  would  permit,  and  in  several  of  our  important  harbors  some  of 
the  larger  works  are  approaching  completion.  Generally,  the  works  are 
modifications  of  existing  defenses,  constructed  for  less  powerful  arma- 
ments than  those  now  used.  The  rapid  advances  that  have  been  made 
in  power  of  modem  ordnance,  renders  it  essential  that  these  works 
should  be  pushed  forward  to  completion  and  properly  armed. 

The  Battalion  of  Engineers,  in  its  construction,  drill,  and  efficiency 
for  service,  has  been  kept  to  the  high  standard  requisite  for  this  arm 
of  service.  Stationed  at  Willet's  Point  and  West  Point,  they  have  prin- 
cipally been  employed  in  the  trials  and  developments  of  our  torpedo 
system,  and  in  the  instruction  of  cadets,  while  small  detachments  have 
assisted  the  officers  engaged  in  western  explorations.  The  appropria- 
tions asked  for  its  service  are  recommended  to  Congress. 

The  trials  with  torpedoes,  which  for  some  years  past  have  been  going 
on  at  Willet's  Point,  have  developed  a  system  inferior,  it  is  believed,  to 
none  in  use  abroad,  which  will  furnish  us  at  small  cost  with  a  means  of 
barring  our  harbors  against  the  inroads  of  iron-clad  vessels,  furnishing 
us  with  one  form  of  obstruction  for  holding  them  under  the  tire  of  our 
guns.  The  importance  of  this  class  of  defenses  is  so  obvious  that  the 
necessity  for  making  the  appropriations  asked  for  the  collection  of  such 
materials  as  cannot  be  obtained  speedily  need  not  be  urged  upon  Con- 
gress. 

Satisfactory  progress  has  been  made  upon  the  works  for  the  improve- 
ment of  rivers  and  harbors,  and  the  surveys  and  examinations  connected 
therewith,  in  accordance  with  the  provisions  of  the  river  and  harbor 
appropriation  act  approved  March  17, 1873. 

The  report  upon  the  practicability  of  bridging,  consistently  with  the 
interests  of  navigation,  the  channel  between  Lake  Huron  and  Lake 
Erie,  required  by  the  third  section  of  this  act,  was  submitted  during  the 
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ast  session  of  Congress,  and   printed,  forming  Executive  Document 
No.  64,  House  of  Representatives,  Forty-third  Congress,  first  session. 

The  provisions  of  the  second  and  third  sections  of  the  act  approved 
May  11,  1874,  "  providing  for  the  payment  of  the  bonds  of  the  Louis- 
ville and  Portland  Canal  Company,"  so  far  as  relates  to  the  transfer  of 
all  the  property  of  said  company  to  the  United  States,  have  been  com- 
plied with.  This  transfer  of  the  canal  was  made  on  the  10th  day  of 
June,  1874,  from  which  date  the  reduction  of  tolls  took  effect.  The 
requirements  of  the  act  regarding  the  rate  of  tolls  for  the  year  1875 
will  be  complied  with  as  soon  after  the  close  of  the  present  calendar 
year  as  praeticable,  when  a  special  report  will  be  submitted  setting  forth 
the  receipts  and  expenditures  during  the  period  of  reduced  tolls,  i.  e., 
from  June  10  to  December  31, 1874,  and  the  condition  of  the  canal  at 
the  close  of  the  year. 

In  compliance  with  the  provisions  of  the  act  approved  June  22,  1874, 
authorizing  the  construction  of  a  substantial  iron  and  masonry  bridge 
and  of  a  causew^ay  across  the  Anacostia,  or  Eastern  Branch  of  the  Po- 
tomac Kiver,  at  or  near  the  site  of  the  present  Navy -Yard  bridge,  a 
contract  has  been  entered  into  with  responsible  parties  for  the  construc- 
tion and  completion  of  the  said  bridge. 

An  act  approved  June  22, 1874,  provided  for  the  appointment  of  a 
commission  of  engineers  to  investigate  a  permanent  plan  for  the  reclama- 
tion of  the  alluvial  basin  of  the  Mississippi  River  subject  to  inundation. 
The  commission  has  been  organized,  and  the  members  are  now  engaged 
upon  the  investigation  and  collection  of  the  data  necessary  to  the  prep- 
aration of  a  full  report. 

The  amounts  appropriated  by  the  river  and  harbor  act  of  June  23, 
1874,  are  applied  to  the  specific  objects  therein  designated.  Detailed 
information  in  regard  to  the  condition  of  each  work  of  improvement,  and 
the  progress  made  in  the  surveys  provided  for  in  the  act,  may  be  found 
in  the  report  of  the  Chief  of  Engineers. 

The  surveys  upon  which  to  base  estimates  for  the  improvements  recom- 
mended by  the  Senate  Select  Committee  on  Transportation  Routes  to  the 
Seaboard,  including  that  for  the  extension  of  the  Chesapeake  and  Ohio 
Canal,  are  now  in  progress. 

The  board  of  engineers  provided  for  in  the  third  section  of  the  act  has 
been  organized,  and  the  members  are  now  engaged  upon  the  investi- 
gations, examinations,  and  surveys  necessary  to  the  preparation  of  a 
report  upon  the  best  method  of  obtaining  and  maintaining  a  depth  of 
water  sufficient  for  commercial  and  military  purposes,  either  by  canal 
from  the  Mississippi  River  to  the  waters  of  the  Gulf  of  Mexico  or  by 
deepening  one  or  more  of  the  natural  outlets  of  the  river. 

The  survey  of  the  lakes  has  been  carried  on  during  the  year  with  its 
accustomed  energy  and  success.  The  connection  of  the  triangulation 
of  Lakes  Superior  and  Michigan,  the  inshore  and  off-shore  hydrography 
and  topography,  have  been  finished ;  the  Wisconsin  triangulation  has 
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been  carried  southward  to  the  vicinity  of  Chicago,  and  the  Keweenaw  base 
has  been  measured.  The  surveys  of  the  Detroit  River  and  river  Saint 
Lawrence  from  the  forty-fifth  parallel  have  been  completed,  and  a  map 
of  the  lower  half  of  the  former  has  been  published ;  the  determinatioa 
of  several  points  in  the  interior  of  Michigan  has  been  made  in  aid  of 
surveys  by  the  Stat« ;  the  survey  of  Lake  Ontario  has  been  commenced, 
and  much  of  the  field-work  has  been  reduced.  The  preparation  of 
Chart  No.  1  of  the  Saint  Lawrence,  of  Sandusky  Harbor,  and  of  the 
mouth  of  the  Detroit  River,  has  been  completed,  and  they  are  now  in 
the  hands  of  the  engravers.  The  need  of  the  vigorous  prosecution  of 
this  important  survey  is  shown  by  the  number  of  copies  of  the  various 
finished  charts  called  for  now,  from  five  to  six  thousand  copies  a  year, 
and  by  the  constant  demand  for  charts  not  yet  completed.  It  has  been 
stated  that  a  single  survey  made  last  year,  viz,  the  survey  of  the  mouth 
of  the  Detroit.  River,  will  save  from  $50,000  to  $100,000  to  commerce 
this  year. 

The  labors  of  the  party  engaged  on  the  geological  exploration  of  the 
fortieth  parallel  have  been  mainly  directed  duriug  the  last  year  to  the 
preparation  of  the  report  and  accompanying  illustrations.  The  topo- 
graphical maps,  all  of  which  have  been  completed,  have  been  put  into 
the  hands  of  an  engraver,  and  the  preliminary  work  for  the  report,  con- 
sisting of  chemical,  paleontological,  and  microscopic  studies,  has  been 
carried  on  with  success. 

Microscopic  researches  are  also  being  made  with  a  promise  of  iden- 
tifying American  rocks  with  well-known  types  in  Europe.  It  is  confi- 
dently expected  that  the  reports  of  this  important  survey  will  be 
brought  to  a  close  within  the  present  fiscal  year. 

The  geographical  surveys  and  explorations  west  of  the  one  hundredth 
meridian  in  California,  Nevada,  Utah,  Arizona,  Colorado,  New  Mexico, 
Wyoming,  and  Montana,  have  been  carried  on  successfully  since  my  last 
report.  At  the  commencement  of  the  fiscal  year  the  three  main  parties 
engaged  in  this  work  had  left;  their  rendezvous  at  Salt  Lake,  Utah, 
Denver,  Colorado,  and  Santa  F6,  New  Mexico.  They  moved  south  into 
Arizona,  connecting  with  the  work  of  former  years,  and  covering  during 
the  surveying  season  about  75,000  square  miles  of  territory.  In  addition 
to  its  topographical  work  proper,  the  survey  embraced  the  fixing  of  many 
points  astronomically,  and  investigations  in  geology,  mineralogy,  natural 
history,  and  the  natural  resources  of  the  country  traversed.  It  is  ex- 
l>ected  that  a  large  part  of  the  results  of  this  survey  will  be  ready  for  the 
press  during  the  coming  year. 

The  officers  of  the  Corps  of  Engineers  who  have  been  attached  to  the 
headquarters  of  the  military  divisions  and  departments  into  which  the 
United  States  is  divided  have  been  engaged  during  the  past  year  in 
reconnaissances  and  explorations,  in  the  collection  of  geographical  aud 
topographical  information  required  by  their  commanding  generals  and 
for  the  compilation  of  the  map  engraved  and  distributed  by  the  Engineer 
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Department.  Facilities  have  been  famished  through  these  officers  to 
most  of  the  interior  posts  for  the  plotting  of  the  routes  of  scouting 
and  other  military  journeys,  and  an  increased  interest  appears  to 
have  been  taken  by  the  officers  and  men  in  adding  to  our  present 
knowledge  of  the  interior  of  the  continent,  as  is  evidenced  by  the  fact 
that  in  one  of  the  departments — the  Department  of  Missouri — 23,000 
miles  have  been  covered  by  the  military  journals  and  sketches  during 
the  last  year,  while  in  the  preceding  year  there  were  but  9,000  miles 
recorded  in  the  department.  Among  the  more  important  results  during 
the  last  year  may  be  mentioned  the  discovery  of  a  new  wagon-route 
from  the  line  of  the  Union  Pacific  Railway  to  the  Yellowstone  Park 
and  Montana ;  a  reconnaissance  in  the  country  of  the  Ute  tribe  of  In- 
dians ;  the  construction  of  a  wagon-road  from  Santa  Fe  to  Taos,  New 
Mexico,  and  a  survey  of  the  Black  Hills  of  Dakota  by  the  engineer  offi- 
cer attached  to  the  military  expedition  which  was  sent  into  that  inter- 
esting country  during  the  summer  of  1874. 

The  commission  of  two  engineer  officers  and  one  coast-survey  officer, 
organized  under  the  act  of  Congress  approved  March  3, 1873,  for*  the 
purpose  of  examining  and  reporting  upon  a  system  of  irrigation  of  the 
San  Joaquin,  Tulare,  and  Sacramento  Valleys,  have  completed  their 
investigations  and  have  made  their  report,  the  principal  points  of  which 
are  referred  to  in  the  report  of  the  Chief  of  Engineers. 

The  estimates  of  the  Chief  of  Engineers  are  submitted  separately,  as 
presented  by  that  officer,  viz : 

Fortifications  and  other  works  of  defense |2, 108, 700 

Pablic  buildings  and  grounds^  and  Washington  aqneduct 678, 410  50 

Surveys 399,000  00 

Engineer  depot  at  Willet's  Point,  New  York 9,000  00 

Office  expenses 35,000  00 

Improvement  of  rivers  and  harbors 12, 970, 500  00 

Total 16,200,630  50 

0EDNANC5E  DEPAKTMENT. 

At  the  different  arsenals,  the  operations  during  the  year  have  been 
chiefly  the  erection  of  public  buildings  at  the  Benicia  and  Bock  Island 
Arsenals,  under  specific  appropriations;  the  care  and  preservation  of 
the  different  arsenals,  and  of  the  ordnance  and  ordnance  stores  thereat ; 
the  manufacture  of  small-arms,  ammunition,  and  other  ordnance  stores 
and  supplies ;  the  preparation  of  experimental  cannon,  and  the  supply- 
ing the  Eegular  Army,  the  Marine  Corps,  and  the  whole  body  of  the 
militia  with  arms,  ammunition,  and  materials. 

The  adoption  of  the  Springfield  breech-loading  system  by  a  board  of 
officers  convened  under  congressional  enactment,  and  its  subsequent 
establishment  by  law  as  the  only  system  to  be  used  in  the  manufacture 
of  arms,  enables  the  Department  to  continue  the  manufacture  upon  a 
secure  basis,  and  provide  an  arm  with  no  superior,  that  may  probably 
II — w 
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not  be  superseded  by  any  more  perfect   invention  for  many  years  to 
come. 

The  production  of  rifles  and  carbines  upon  the  adopted  plan  has  been 
pushed  forward  at  the  National  Armory  with  energy  and  success,  and 
the  new  anns  issued  to  the  troops  will  no  doubt  give  great  satisfaction. 
Their  issue  has  been  retarded  by  the  lack  of  ammunition,  the  small  ap- 
propriation not  supplying  the  number  of  cartridges  per  man  deemed  in- 
dispensable by  the  commanding  generals  of  departments. 

That  the  troops  might  be  trained  to  more  accurate  firing,  orders  have 
been  issued  by  the  Department  authorizing  the  annual  issue  of  120  ball- 
cartridges  per  man,  being  ten  per  month  for  each  man.  This  certainly 
does  not  appear  to  be  too  much,  but  when  a  calculation  is  made  of  the 
number  and  the  cost,  it  is  *found  that  this  limited  issue  will  require 
3,000,000  cartridges,  which  would  absorb  the  whole  of  the  appropria- 
tion of  $75,000  for  the  manufacture  of  metallic  ammunition  for  the  fiscal 
year.  It  is  evident,  therefore,  that  a  larger  appropriation  for  this  pur- 
pose should  be  made,  and  1  trust  the  matter  will  receive  the  favorable 
consideration  of  Congress. 

The  appropriation  of  $100,000  made  by  Congress  at  its  last  ses- 
sion for  the  manufacture  of   arms,  had    to  be  supplemented   from 
the    permanent  appropriation  for  '^arming   and  equipping    the  mi- 
litia," in  order  to  work  economically,  to  keep  the  cost  of  the  arms 
within    proper   limits,  and  enable    the    Department   to    supply  the 
wants  of  the  Army  and  militia.    Not  less  than  half  a  million  of  dol- 
lars should  be  annually  expended  at  the  National  Armory,  not  only 
as  a  measure  of  economy  in  producing  the  best  arm  for  the  least  money, 
but  in  the  interest  of  the  country  to  m>ke  a  gradual  but  sure  accumu- 
lation of  the  best  weapons  as  a  reserve  in  case  of  war.    In  again  urging 
this  important  matter  upon  the  attention  of  Congress,  I  am  actuated 
solely  by  a  sense  of  public  duty,  and  an  earnest  desire  to  have  the 
nation  brought  to  a  keen  realization  of  the  necessities  of  the  country 
and  the  gravity  of  the  subject,  and  do  not  hesitate  to  express  my  decided 
conviction  that  a  liberal  expenditure  at  present  will  prove  to  be  the  great- 
est economy  in  the  future.    Every  nation  that  aspires  to  the  dignity 
of  a  first-class  power  has  cast  aside  its  obsolete  muzzle-loading  arms, 
and  at  immense  cost  has  been    and   is   providing  the  newest  and 
most  approved  models  by  hundreds  of  thousands.    The  sudden  occur- 
rences that  end  in  war,  and  the  startling  rapidity  with  which  wars  are 
waged  and  terminated,  demand  complete  preparation  in  time  of  peace. 
With  us  the  want  of  a  large  s(  anding  army  can  only  be  compensated  by 
keeping  on  hand,  ready  for  any  emergency,  a  complete  supply  of  every 
description  of  war  material.    Arms  and  ammunition  are  of  the  first 
importance  when  an  army  is  to  be  improvised,  and  the  country  should 
place  its  dependence  at  such  a  juncture  on  the  reserve  supplies  stored 
in  its  arsenals.    Certainly  not  less  than  half  a  million  of  the  best  arras 
should  be  manufactured  as  rapidly  as  the  monetary  condition  of  the 
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country  will  permit.    The  experience  of  the  p^st  is  the  surest  and  safest 
guide  in  making  preparation  for  the  future. 

An  increase  in  the  annual  appropriation  for  arming  and  equipping 
the  whole  body  of  the  militia  is  again  brought  to  the  attention  of  Con- 
gress, with  the  hope  of  some  legislation  thereon.  Not  only  should  the 
appropriation  be  largely  increased  to  meet  the  wants  of  our  ever-grow- 
ing population,  but  some  legislative  action  should  be  taken  to  relieve 
many  of  the  States  and  Territories  from  charges  for  arms  issued  to  them 
during  the  rebellion,  and  which  should  not  in  fairness  have  been  so 
charged.  This  subject  has  been  so  often  referred  to  in  previous  reports, 
and  so  largely  dwelt  upon,  that  a  more  extended  reference  to  it  at  this 
time  is  deemed  unnecessary. 

In  October,  1873,  consideration  was  given  to  the  necessity  of  changes 
that  should  be  made  in  the  horse-equipments,  accouterments,  tools,  and 
materials  for  cavalry  service  in  the  field,  and  the  determination  of  a 
standard  table  of  supply.  A  board  of  calvary  officers  was  appointed,  to 
give  the  Department  the  benefit  of  its  knowledge  and  experience.  Its 
report  is  appended  to  that  of  the  Chief  of  Ordnance. 

The  recommendations,  when  executed,  will  undoubtedly  add  greatly 
to  the  efficiency  of.  the  cavalry  service,  and  every  detail  will  be  care- 
fully carried  out  as  fast  as  funds  will  permit,  and  with  due  regard  to 
the  utilization  of  the  stock  on  hand. 

For  several  years  past  I  have  directed  attention  to  the  large 
number  of  arsenals  east  of  the  Mississippi  River  scattered  through 
the  country,  the  consequent  lack  of  concentration  of  work  in  the 
interest  of  economy  and  perfection  of  product,  and  the  undoubted 
necessity  of  disposing  of  several  of  these  national  establishments,  and 
the  building  up  of  a  grand  arsenal  on  the  Atlantic  seaboard.  In 
order  to  facilitate  intelligent  action  on  the  subject,  by  the  collection 
of  all  necessary  data  for  the  information  of  the  Department  and  of 
Congress,  a  board  of  ordnance  officers  was  appointed  some  months 
since,  to  make  a  comprehensive  and  exhaustive  study  of  the  subiect, 
and  also  of  the  question  of  a  proper  location  for  a  powder-depot  and  of 
an  experimental  ground  for  the  testing  of  heavy  ordnance.  After  sev- 
eral months  of  patient  and  careiul  investigation  the  board  has  made  its 
report,  which  is  herewith  transmitted.  It  strongly  recommends  the  re- 
tention of  the  Springfield  Armory  and  the  Frankford  Arsenal,  and  the 
establishment  of  a  grand  arsenal  in  the  vicinity  of  New  York  City  foi 
manufacturing  purposes;  retaining  also  the  Indianapolis  Arsenal,  Indi- 
ana; Kennebec  Arsenal,  Maine;  Fortress  Monroe  Arsenal,  Virginia,  and 
Augusta  Arsenal,  Georgia,  as  places  for  storage  and  repair.  It  recom 
mends  the  sale  of  the  Allegheny,  Columbus,  Detroit,  Pikesville,  Water- 
vliet,  Watertown,  and  Washington  Arsenals,  the  sales  to  be  made  as 
rapidly  as  circumstances  may  permit,  the  proceeds  to  be  devoted  to  the 
purchase  of  a  site  and  the  erection  of  buildings  for  the  grand  arsenal.  I 
heartily  concur  in  these  recommendations,  and  invoke  favorable  consid 
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eration  on  tbe  part  of  Congress.     Some  such  definite  policy  must  be 
inaugurated  aud  steadily  pursued.    That  such  establishments  demaud 
the  fostering  care  of  the  country  calls  for  no  argument,  and  that  tbe 
number  of  our  arsenals  must  be  reduced  seems  to  be  the  conclusion 
reached  by  Congress  in  the  past  two  years,  judging  from  the  very  suiall 
appropriations  made  for  their  care  and  preservation — appropriations 
not  sufficient  to  keep  the  buildings  from  running  to  decay.    These  seem- 
ingly large  reductions  by  sale  will,  when  accomplished,  leave  thirteen 
arsenals  and  the  armory ;  a  number  amply  sufficient,  when  liberally  sus- 
tained, to  meet  all  the  demands  of  the  nation,  and  all  this  can  be  effected 
from  the  sales  of  arsenals,  and  without  the  expenditure  of  a  single  dollar 
out  of  the  national  Treasury. 

The  establishment  of  a  powder-depot  and  an  experimental  ground  for 
heavy  cannon  are  also  discussed  by  the  board,  and  its  recommendations 
are  approved.  An  estimate  for  these  very  important  and  desirable 
objects  has  been  made,  which  it  is  earnestly  urged  that  Congress  take 
favorable  action  upon.  The  great-gun  problem  cannot  be  solved  without 
continued  experiments,  considerable  expenditure,  and  all  the  facilities 
of  a  well-appointed  experimental  and  proving  ground.  The  improve- 
ments in  modern  gunnery  are  as  much  the  result  of  the  hourly  demon- 
strations ou  the  experimental  ground  as  in  the  success  of  mechanical 
manipulation  and  skill  in  the  workshop,  and  certainly  no  exercise  of 
theoretical  knowledge  and  research  will  avail  without  the  tests  of 
experimental  proof. 

Much  legislation  affecting  the  Ordnance  Department,  originating  in 
the  earlier  days  of  the  Bepublic,  and  which  had  in  the  course  of  years 
fallen  into  disuse,  has  been  revived  and  incorporated  in  the  Revised 
Statutes  of  the  United  States.  Some  of  it,  in  matter  of  detail,  is 
mandatory  in  its  language,  and,  being  interwoven  with  more  recent 
legislation,  based  on  the  constantly-changing  exigencies  of  service,  ren- 
ders the  execution  of  the  letter  of  the  law  incompatible  with  the  best 
interests  of  the  service. 

It  is  not  presumed  that  Congress  intended  to  revive  what  may  be 
considered  obsolete  details,  but  such  is  the  effect  of  some  of  the  enact- 
ments in  the  Bevised  Statutes,  and  I  would  therefore  suggest  that,  as 
far  as  it  affects  the  Ordnance  Department,  the  subject  receive  the  atten- 
tion of  Congress. 

BUREAU  OF   MILITARY  JUSTICE. 

At  the  last  session  of  Congress  a  bill  to  confer  jurisdiction  upon 
military  tribunals  over  military  persons  charged  with  murder  or  other 
felonies  was  submitted  to  Congress.  It  passed  the  House,  but  failed  in 
the  Senate.  In  the  case  which  was  the  immediate  inducement  of  that 
application  for  legislation  a  soldier  bad  gone  to  the  camp  of  Indians 
living  on  a  Government  reservation  in  California,  and  had  there  wan- 
tonly shot  dead  one  of  them  as  he  lay  asleep  in  his  tent.    The  Bureau 
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of  Military  Justice  decided  that  a  court-martial  had  no  jurisdiction, 
and  earnest  applications  to  the  civil  authorities  of  the  proper  county 
failed  to  secure  the  indictment  of  the  murderer.  A  recurrence  of  a  like 
crime  under  similar  circumstances,  with  the  same  impunity,  might  at 
some  time,  by  provoking  natural  retaliation,  involve  the  Government  in 
a  costly  and  unnecessary  war. 

It  seems  to  me  that  some  remedial  law  could  be  devised  containing 
such  safeguards  for  subordination  to  civil  authority  as  would  relieve  the 
public  mind  of  the  jealousy  of  military  power,  which  is  apparently  the 
obstacle  to  an  enlargement  of  the  jurisdiction  of  military  tribunals.  As 
conrts-martial  have  now  the  power  to  impose  the  death  penalty  for  the 
military  crime  of  a  soldier  striking  his  superior  officer  while  in  the  exe- 
cution of  his  office,  why  should  they  not  be  authorized  to  impose  such 
a  punishment  for  the  murder  of  a  comrade,  or  a  defenseless  Indian,  or 
a  frontiersman  ? 

SIGNAL-OFFICE. 

The  regular  instruction  in  military  signaling  and  telegraphy,  meteor- 
ology, and  the  signal-service  duties  at  stations  of  observation,  together 
with  the  drills  of  the  signal  soldiers  with  arms,  has  continued  at  the 
school  of  instruction  and  practice  at  Fort  Whipple,  Virginia.  The 
course  of  instruction  and  practice  is  intended  to  furnish  a  force  of  selected 
enlisted  men  at  once  disciplined  as  soldiers,  and  fitted  by  special  instruc- 
tion for  the  dififerent  duties  of  the  signal-service.  Working-parties  have 
been  organized  at  the  last  named  for  the  construction  of  the  telegraphic 
lines  of  the  sea-coast  service  and  on  the  frontier. 

The  act  approved  June  16,  1874^,  maintaining  the  signal-service  at  a 
force  providing  for  150  sergeants  and  30  corporals,  and  privates  in  the 
X)roportion  of  two  for  each  sergeant,  has  been  productive  of  good  results. 
The  men  who  have  enlisted  under  it  are  of  superior  quality. 

During  the  year  23  stations  of  observation  have  been  added  to  those 
from  which  reports  are  deemed  necessary  to  enable  proper  warnings  to 
be  given  of  the  approach  and  force  of  storms  and  of  other  meteoric 
changes  for  the  benefit  of  agricultural  and  commercial  interests. 

The  daily  exchange  of  telegraphic  reports  with  the  Dominion  of 
Canada  has  been  maintained,  and  warnings  of  threatened  danger  have 
been  regularly  sent,  to  be  displayed  at  the  ports  of  the  Dominion. 

A  series  of  daily  telegraphic  reports  has  been  received  from  stations 
in  the  West  Indies,  extending  from  Cuba,  by  Jamaica,  to  Barbadoes 
and  the  Windward  Islands.  The  most  eastern  station  thus  established, 
and  in  the  course  of  possible  cyclones,  lies  2,300  miles  to  the  southward 
and  eastward  of  Washington. 

The  issue  of  the  official  deductions  had  at  the  office  of  the  Signal- 
Officer  from  the  reports  tliere  received  has  continued  during  the  year. 

A  minute  examination  of  these  deductions,  and  a  comparison  with 
the  meteoric  changes  afterward  occurring  within  the  time  and  within 
the  district  to  which  each  has  had  reference,  has  given  the  average  i)er- 
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centage  of  eighty-four  and  four-tenths  as  verified.  With  a  more  scru- 
tinizing form  of  analysis  the  percentages  have  improved  upon  those  of 
the  preceding  year.  The  wide  diffusion  given  these  reports  may  be 
judged  from  the  fact  that  they  appear  daily  in  almost  every  newspaper 
published  in  the  United  States. 

The  display  of  cautionary  day  and  night  signals  ui>on  the  lakes,  aud 
at  the  great  ports  of  the  United  States,  upon  the  Atlantic  and  Gulf 
coasts,  has  been  made  systematically  on  occasions  of  supposed  especial 
danger  at  forty-two  di3terent  stations,  sea  and  lake  ports,  and  cities.  Of 
the  total  number  of  cautionary-  signals  thus  displayed  75  per  cent,  have 
been  afterward  reported  as  justified.  In  no  case  has  any  great  storm 
swept  over  the  ports  of  the  United  States  without  pre-announcement. 

By  an  arrangement  with  the  PostOflSce  Department  6,286  printed 
"farmers'  bulletins,'^  on  which  appear  the  daily  reports  of  the  Sigual- 
OflBce,  have  been  distributed  and  displayed  in  frames,  daily,  at  as  many 
different  post-oflBces  in  different  cities,  villages,  and  hamlets,  in  different 
States,  for  the  use  of  the  agricultural  population  of  the  country,  and  they 
have  been  so-  displayed  on  an  average  within  ten  hours  from  the  time 
they  have  left  the  SignsilOffice  in  Washington. 

The  river-reports,  giving  the  average  depth  of  water  in  the  different 
great  rivers  of  the  interior,  and  notice  of  dangerous  changes  for  the 
benefit  of  river  commerce  and  the  population  in  the  vicinity,  have  been 
regularly  made,  telegraphed,  bulletined  in  frames,  and  published  by  the 
press  at  the  different  river  ports  and  cities,  and  in  cases  of  great  floods, 
special  river-reports  have  been  issued. 

By  the  great  diffusion  given  the  reports  of  this  office  through  the 
press,  the  display  of  the  different  office-bulletins  and  forms  of  report, 
the  maps  and  regular  publications,  it  is  estimated  that  the  statements 
based  upon  the  information  gathered  upon  the  files  of  the  office  and 
issued  for  the  public  use  reach  daily  at  least  one-third  of  all  the  house- 
holds in  the  United  States. 

The  publications  of  the  office,  the  Weekly  Weather  Chronicle  and  the 
Monthly  Weather  Review,  have  been  regularly  issued  during  the  year. 
A  number  of  valuable  charts  have  been  prepared.  A  single  altas  con- 
denses into  twelve  charts  results  as  to  the  average  courses  of  move- 
ment of  areas  of  disturbance  in  the  United  States,  derived  from  the 
studies  of  the  three  thousand  three  hundred  and  seventy-five  charts, 
charted  at  the  Signal-Office  in  the  i)eriod  from  March,  1871,  to  April, 
1874. 

As  in  the  preceding  years,  a  very  considerable  number  of  observations 
have,  at  the  request  of  the  Department,  been  taken  on  vessels  at  sea  to 
complement  the  synchronous  reports  of  the  service  and  forwarded. 
Their  utility  is  evident  in  the  study  of  storms  approaching  our  coasts,  or 
which  endanger  vessels  sailing  from  our  ports. 

At  the  congress  of  persons  charged  with  meteorological  duties,  assem- 
bled at  Vienna  in  1873,  a  proposition  to  the  effect  that  it  is  desirable, 
with  a  view  to  their  exchange,  that  at  least  one  uniform  observation  of 
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siicli  character  as  to  be  suitable  for  the  preparation  of  synoptic  charts 
be  taken  and  recorded  daily  and  simultaneously  throughout  the  world, 
was  adopted. 

Special  correspondence  had  by  the  Signal-OflScer,  by  authority  of  the 
Department,  with  scientists  and  chiefs  of  meteorological  services  repre- 
senting the  different  countries,  has  resulted  in  arrangements  by  which 
a  record  of  observations  to  be  taken  daily,  simultaneously  with  the 
observations  taken  throughout  the  United  States  and  the  adjacent 
islands,  is  exchanged  semimonthly.  These  reports  are  to  cover  the  ter- 
ritorial extent  of  Algiers,  Austria,  Belgium,  Great  Britain,  Denmark, 
France,  Germany,  Italy,  the  Netherlands,  Portugal,  Russia  in  Europe 
and  Asia,  Sweden  and  Norway,  Spain,  Switzerland,  and  Turkey.  Be- 
quests for  similar  co-operation  are  proffered  to  other  nations  as  rapidly 
as  practicable.  The  results  had  from  this  report  are  considered  of 
especial  importance,  combining  a  co-operation  thus  already  extending 
around  the  northern  hemisphere,  to  aid  in  the  solution  of  questions  upon 
which  the  United  States  has  entered,  and  preparing  for  an  exchange  of 
telegraphic  reports  when  that  may  be  deemed  advisable.  Thus  it  has 
been  left  to  the  youngest  nation  to  organize  and  in  a  great  measure  per- 
fect a  system  of  weather  observations  and  meteorological  studies  which 
will  soon  encircle  half  the  globe. 

The  seacoast  service  of  the  signal  corps,  in  connection  with  the 
life-saving  service,  has  been  continued  during  the  year.  Telegraphic 
lines  reaching  from  Barnegat  to  Cape  May  and  from  Norfolk  to  Cape 
Hatteras  have  been  constructed,  the  stations  upon  them  occupied,  and 
the  telegraphic  lines  operated  by  the  officers  and  enlisted  men  of  the 
signal-service.  The  telegraphic  wires  connect  each  station  directly  with 
the  War  Department. 

In  pursuance  of  the  acts  of  Congress  approved  June  3, 1874,  and  June 
23,  1874,  authorizing  the  construction  and  operation  of  telegraphic  lines 
in  the  interior  and  upon  the  frontier,  connecting  military  posts,  and  for 
the  protection  of  the  population  from  Indian  and  other  depredations, 
the  construction  and  operation  of  the  lines  has  been  placed  in  charge 
of  the  signal-service. 

The  lines  in  Arizona,  already  partly  constructed,  are  in  process  of  com- 
pletion. Arrangements  have  been  made  to  man  the  stations  already  es- 
tablished with  enlisted  operators.  The  work  upon  the  lines  upon  the 
Texan  frontier  has  been  more  difficult.  Active  operations  have  been 
commenced  upon  the  section  extending  from  Denison  to  Forts  Sill  and 
Richardson.  The  detachments  serving  upon  these  lines  are  armed  for 
their  own  defense  and  the  defense  of  the  works. 

These  lines  are  to  be  constructed  and  operated  by  the  labor  of  enlisted 
men.  The  use  of  such  lines  is  recommended  as  a  measure  of  economy  for 
the  Army  ;  permitting  the  scattered  forces  upon  the  frontier  to  be  imme- 
diately ii^ormed  of  the  incursions  of  Indians  or  of  depredatory  bands, 
and  to  be  moved  with  intelligent  rapidity,  and  from  different  points,  in 
pursuit. 
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The  Chief  Signal-Officer  earaestly  recommends  a  more  permanent  orga- 
nization of  the  signal-service,  as  necessary  now  both  for  the  interests  of 
the  United  States  and  as  simple  justice  to  the  officers  and  men  who 
have  served  so  long  and  faithfully  npon  it. 

The  Department  has  to  acknowledge  a  cordial  and  widespread  co- 
operation at  home  and  abroad.  The  systems  of  observation  intrusted 
to  its  care  by  those  hitherto  charged  with  them  evidence  the  belief  that 
there  will  l>e  an  effort,  at  least,  to  use  them  wisely.  It  labors  now  in  a 
work  to  which  none  of  the  great  family  of  nations  are  strangers.  The 
nses  of  the  work  accomplished,  the  magnitude  of  that  in  the  future, 
have  been  well  appreciated  by  scientists.  There  has  been  wanting 
neither  acknowledgment  of  services  already  rendered  nor  incentive  to 
future  effort. 

The  popular  support  so  long  and  generously  given  has  been  con- 
tinued. Criticism  has  been  temperate,  and  willing  to  be  easily  satisfied. 
Legislation  has  been  favorable.  To  aids  like  these  the  advance  of  the 
work  has  been  due.  There  seems  no  difficulty  to  be  encountered  in  the 
future  greater  than  has  been  already  met  in  the  past.  The  opportu- 
nities for  rendering  a  public  good  have  widened  as  the  service  has  ex- 
tended. 

INSPECTOR-(>ENERAL'S  DEPARTMENT. 

Scrutinizing  examinations  liave,  in  compliance  with  law,  been  made 
of  the  accounts  of  disbursing  officers.  The  necessity,  economy,  and  pro- 
priety of  the  expenditures  and  their  conformity  to  the  laws  appropriat- 
ing the  money  have  been  made  subjects  of  special  investigation.  The 
funds  received  and  expended,  with  the  balances  reported  due  the  United 
States,  have  been  verified  by  official  statements  from  the  Treasury  De- 
partment and  depositories,  and  it  is  gratifying  to  state  that,  since  the 
existing  inspection  system  has  been  put  in  operation,  but  three  cases  of 
deficiencies  or  irregularities  in  the  application  of  funds  have  occurred, 
two  of  which  have  already  been  made  good  to  the  United  States,  and  it 
is  probable  no  loss  will  ultimately  result  from  the  other. 

Although  the  ratio  of  deserters  from  our  Army  has  materially  dimin- 
ished during  the  past  year,  yet  the  number  still  continues  so  great  as  to 
make  this  one  of  the  most  serious  and  perplexing  evils  we  have  to  en- 
counter in  our  service,  and  a  remedy  is  much  needed. 

I  agree  with  the  Inspector-General  of  the  Army  in  his  suggestion 
that  desertion  he  conHtituied^  by  legislative  enactment^  as  a  felony,  cognizable 
by  our  civil  courts  of  criminal  jurisdiction,  the  offenders  to  be  arrested  by 
marshals  and  deputies,  like  otJier  criminals  ;  but  this  jurisdiction  to  be  con- 
current with  that  of  military  courts, 

MILITARY  REPORTS. 

The  report  of  the  General  of  the  Army  and  of  the  Divisiou  and  De- 
partment commanders  are  herewith  forwarded.    They  speak  for  them- 
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selves  as  totbe  immense  amonnt  of  work  so  promptly  so  thoroughly  and 
so  gallantly  done  by  the  officers  and  men  of  the  Army.  Its  discipline  has 
been  maintained,  and  the  most  laborious  duties  have  been  performed  to 
the  satisfaction  of  the  country.  Some  of  these  reports  call  attention  to 
the  fact  that  many  officers  and  men  have  been  commended  in  previous 
reports  for  gallantry  and  good  conduct.  These  officers  were  recom- 
mended for  brevets  during  the  previous  session  of  Congress,  and  their 
names  were  accordingly  sent  to  the  Senate  by  the  President.  The  energy 
exhibited  and  the  gallantry  shown  by  those  heretofore  named  makes 
it  proper  for  me  to  call  attention  again  to  the  subject,  and  to  recom- 
mend that  action  be  taken  thereon. 

I  agree  with  the  commander  of  the  Department  of  the  Platte,  that 
the  pay  of  sergeants  should  be  increased,  and  recommend  that  his  sug- 
gestion in  this  direction  be  carried  out. 

DISMISSAL  OF  ARMY  OFFICERS. 

In  my  judgment  the  necessity  exists  for  the  passjvge  by  Congress  of 
a  law  authorizing  the  President  to  drop  summarily  from  the  rolls  of  the 
Army  any  officer  who  has  been  detected  in  presenting  duplicate  voueh- 
ers  for  pay.  It  is  true  that  this  illegal  and  criminal  act  is  not  frequent, 
but  I  regret  to  say  that  it  does  occur  occasionally,  and  the  offenders 
have  been  dismissed  from  the  Army  by  sentence  of  court-martial.  But 
it  seems  to  me  that  even  the  short  delay  which  arises  from  the  time 
necessary  to  convene  a  court  should  not  be  permitted  to  exist  in  cases 
of  this  kind.  It  is  a  crime  which,  if  the  duplicate  accounts  are  presented, 
admits  of  no  doubt ;  the  pai>ers  themselves  form  sufficient  testimony. 
The  existence  of  a  court  could  be  avoided,  and  short,  sharp,  and  decisive 
action  should  be  taken  in  the  cases  of  those  who  are  guilty  of  this  grave 
offense. 

LEAVE  OF  ABSENCE  TO  ARMY  OFFICERS. 

On  the  8th  May,  1874,  Congress  passed  an  act  providing  "  that  the 
officers  on  duty  at  any  point  we«t  of  a  line  drawn  north  and  south  from 
Omaha  City,  and  north  of  a  line  drawn  east  and  west  upon  the  southern 
boundary  of  Arizona,  shall  be  allowed  sixty  days'  leave  of  absence,  with- 
out reduction  of  pay  or  allowances,"  under  certain  provisos  therein 
stated.  It  is  very  desirable  that  the  provisions  of  this  act  be  extended 
to  embrace  the  Department  of  Texas;  and  I  recommend  to  Congress  the 
necessary  legislation  to  accomplish  the  end  in  view. 

My  opinion,  expressed  in  previous  reports,  has  not  changed  concern- 
ing the  advisability  of  discontinuing,  as  vacancies  occur  in  these  grades, 
the  extra  lieutenants  now  authorized  by  law  to  serve  as  regimental 
quartermasters  and  adjutants.  As  a  measure  of  economy  it  commends 
itself  to  the  attention  of  Congress. 
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PROVISIONS  FOR   THE  SUPPORT    OF  WpOWS  AND  ORPHANS  OF  ARMY 

OFFICERS. 

Much  interest  has  been  taken  by  many  oflBcers  of  the  Army  in  the 
passage  by  Congress  of  an  act  providing  that  equitable  deductions 
should  be  made  from  the  monthly  pay  of  officers  and  deposited  to  the 
credit  of  the  Treasury  of  the  United  States,  to  be  passed  into  the  gen- 
eral balances  of  the  Treasury  and  be  known  as  the  "Army  mutual  sur- 
vivoi-ship  annuity  fund."  A  bill  for  the  protection  of  widows  and 
orphans  of  officers  of  the  Army,  upon  a  plan  which  had  been  thoroughly 
matured,  was  introduced  into  the  House  of  Representatives  at  the  last 
session  of  Congress,  and  referred  to  the  Military  Committee,  in  whose 
possession  it  now  is.  The  views  of  those  eminently  qualified  to  judge 
of  the  subject  of  life-insurance  have  been  taken,  and  they  are  without 
exception  favorable  to  this  plan.  There  are  many  strong  reasons  why 
I  should  recommend  it,  as  I  most  cordially  do,  to  the  favorable  consid- 
eration of  Congress. 

MILITARY  PRISON. 

In  accordance  with  the  requirements  of  the  law  concerning  a  military 
prison,  I  made  a  personal  inspection,  in  the  month  of  October,  of  the 
location  therefor  at  Fort  Leavenworth,  designated  by  the  act.  A  suit- 
able and  proper  site  has  been  selected  for  the  location  of  a  permanent 
building,  should  an  appropriation  therefor  be  made  by  Congress.  The 
buildings  referred  to  in  that  act,  in  which  quarters  were  to  be  made  for 
the  accommodation  of  the  prison  temporarily,  were  examined  by  myself 
in  company  with  the  department  commander,  and  I  am  satisfied  that 
they  can  be  rendered  properly  secure  for  the  intended  temporary  purpose. 
The  establishment  of  this  prison  will  result  in  great  economy  of  expendi- 
ture, and  the  valuable  results  to  arise  from  an  institution  of  the  character 
named  cannot  be  overestimated.  It  is  my  purpose  hereafter  to  submit 
to  Congress  estimates  for  the  erection  of  permanent  buildings  on  the  site 
selected. 

MILITARY    ACADEIMY. 

My  annual  visit  to  West  Point  last  June  was  unexpectedly  terminated 
before  the  graduation  of  the  first  class;  but  it  was  sufficiently  lengthy 
to  satisfy  me  that,  during  the  previous  year,  the  Corps  of  Cadets  had 
steadily  improved  in  discipline,  and  the  result  of  the  annual  examina- 
tions has  shown  a  perceptible  increase  of  proficiency  in  scholarship. 

The  academic  regulations  prepared  last  year  have  been  stringently 
enforced  since  their  promulgation,  (October  1, 1873,)  and  have  been  suf- 
ficiently tested  to  establish  their  improvement  over  the  old  regulations. 

Of  the  342  cadets  allowed  by  law,  297  are  now  at  the  academy,  and 
every  exertion  is  being  made  to  induce  the  congressional  Representa- 
tives in  whose  districts  the  vacancies  exist  to  nominate  capable  candi- 
dates at  a  sufficiently  early  day  to  insure  their  admission  next  June. 
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The  failure  of  a  large  percentage  of  the  candidates  each  year  nominated 
lor  cadetsbips  is  unquestionably  owing  to  the  short  time  they  have  for 
preparation,  in  consequence  of  the  failure  of  members  of  Congress  to 
select  candidates  at  the  time  when  requested  to  do  so  by  the  Depart- 
ment If  greater  attention  were  given  to  such  invitations,  the  appoint- 
ees-would have  more  time  for  preparation,  and,  consequently,  would  be 
more  likely  to  pass  the  academic  examination. 

It  is  also  believed  that  if  the  parents  of  those  nominated,  or  the  can- 
didates themselves,  would  more  generally  comply  with  the  suggestion 
of  the  Department,  always  offered  in  the  case  of  each  ap|)oint«e,  that 
before  leaving  his  place  of  residence  for  West  Point  he  should  be  thor- 
oughly examined  by  a  com^jetent  physician,  and  by  a  teacher  or  in- 
stnictor  in  good  standing,  such  an  examination  would  reveal  any  seriom 
physical  disqualification,  or  defective  mental  preparation,  and  the  can- 
didate probably  be  spared  the  expense  and  trouble  of  a  useless  journey 
and  the  mortification  of  rejection. 

Under  authority  of  the  act  approved  June  6, 1874,  an  assistant  judge- 
advocate  of  the  Army  was  assigned  to  duty  at  West  Point,  as  professor 
of  law.  Prior  to  his  assignment,  instruction  in  the  department  of  law 
was  conducted  by  the  chaplain,  whose  duties  were  very  onerous,  and 
were  multiplied  by  those  incident  to  the  chair  of  ethics,  which  he  also 
filled. 

Personal  observation  enabled  the  members  of  the  Board  of  Visitors 
to  speak  nnderstandingly  in  their  report  of  the  wants  of  the  academy. 
Their  recommendations  concerning  the  construction  of  the  hospital  and 
of  the  school-house  for  the  instruction  of  the  children  of  those  employed 
on  the  post,  are  particularly  recommended  for  favorable  consideration. 

In  two  previous  reports  the  increase  of  the  Military  Academy  baud 
has  been  recommended,  and  attention  is  again  invited  to  the  subject. 
It  is  needless  to  reiterate  the  arguments  heretofore  presented  in  favor 
of  this  recommendation;  but  it  is  earnestly  hoped  that  the  bill  hereto- 
fore presented  may  be  passed  at  the  coming  session  of  Congress. 

Plans  for  the  erection  of  a  central  building  for  a  military  museum  at 
West  Point  will  be  submitted  to  Congress  during  its  next  session,  with 
the  reasons  which  influence  the  Department  in  recommending  au  appro- 
priation for  that  purpose. 

A  thorough  examination  as  to  the  requirements  of  the  institution,  and 
much  reflection  on  the  subject,  satisfy  me  that  a  professorship  of  rhet- 
oric and  English  literature  should  be  established  without  delay  to  ac- 
complish good  results.  Should  this  be  arranged,  a  part  of  the  time  now 
occupied  by  other  studies  must  be  taken.  This  can  readily  be  done, 
for  I  have  never  been  able  to  understand  why  the  time  which  might  be 
intelligently  devoted  to  the  instruction  of  the  cadets  in  the  rhetoric  and 
literature  of  our  own  language — so  necessary,  so  useful,  and  so  appreci- 
ated in  all  positions  in  life — should  be  lost  and  frittered  away  by  attemp- 
ting to  give  them  a  smattering  of  Spanish. 
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PUBLICATION  OF  THE    OPPICIAL    RECORDS  OP  THE  WAR  OP   THE   RE- 
BELLION. 

The  sum  of  $15,000  was  included  in  the  appropriation  «^  For  sundry 
civil  expenses  of  the  Government,"  approved  June  22,1874,  "to  enable 
the  Secretary  of  War  to  begin  the  publication  of  the  official  records  of 
the  war  of  the  rebellion,  both  of  the  Union  and  confederate  armies.'' 

This  is  a  work  of  no  inconsiderable  magnitude ;  it  certainly  is  of  great 
importance  and  interest.  It  has  been  commenced  with  a  determination 
to  spare  no  pains  to  make  the  arrangement  of  the  records  simple  and 
complete ;  at  the  same  time  to  omit  all  irrelevant  matter.  This  object 
will  be  defeated  by  too  great  haste,  but,  by  the  economical  use  of  time 
and  labor,  a  very  great  advance  will  be  effected  within  this  fiscal  year 
with  the  sum  appropriated.  Those  unfamiliar  with  the  subject  can 
form  no  adequate  idea  of  the  immense  amount  of  valuable  material  to 
be  examined  and  arranged  for  publication.  The  estimate  for  this  pur- 
pose for  the  next  year  is  $15,000,  the  same  as  for  this  year,  but  I  have 
come  to  the  conclusion,  since  submitting  it,  that  the  appropriation  should 
be  much  larger.  The  sum  given  for  the  present  year  will  be  expended 
long  before  its  close,  and  it  would  serve  to  facilitate  and  hasten  the  com- 
pletion of  the  work  if  a  liberal  appropriation,  in  addition  to  that  already 
made,  should  be  so  passed  as  to  become  immediately  available,  without 
waiting  until  the  new  fiscal  year  begins. 

To  the  clerks  of  the  Department  to  whom  the  work  is  assigned,  who 
have  been  chosen  on  account  of  their  comprehensive  knowledge  of  the 
records  and  events  of  the  war,  much  credit  is  due;  and,  as  a  measure  of 
justice  to  compensate  them  for  their  extra  labor,  I  recommend  that, 
when  appropriations  are  made,  authority  be  given  to  pay  them  for  such 
extra  service  an  additional  sum  beyond  their  salary  as  clerks. 

REGULATIONS. 

At  the  last  session  of  Congress  an  act  was  passed  by  the  House  of 
Representatives  authorizing  the  President  to  make  and  pnblis))  regula- 
tions for  the  government  of  the  Army  in  accordance  with  existing  laws. 
It  is  of  the  utmost  importance  to  the  Army  that  this  measure  shall 
become  a  law.  The  edition  of  old  regulations  has  for  sometime  been 
exhausted;  and,  moreover,  they  have  necessarily  been  changed  by 
numerous  orders.  In  fact  the  Department  has  not  now  a  copy  of  Army 
Regulations  to  furnish  officers  intrusted  with  important  responsibilities, 
to  whom  they  are  essentially  necessary. 

WM.  W.  BELKXAP, 

Secretary  of  War. 
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HEADQirARTEES  ARMY  OF  THE  UNITED   STATES, 
Saint  LouiSj  Mo.y  October  24,  1874. 

Sir  :  I  have  the  honor  to  submit  the  usual  tabular  statement  showing 
the  strength  of  the  Army,  according  to  the  latest  returns  received  up 
to  October  15,  1874,  giving  the  strength  and  statns  of  the  enlisted  men 
of  each  company,  together  with  a  consolidation  by  regiments  and  de- 
tachments, making  the  total  of  enlisted  men,  October  15, 1874,  26,441, 
I  have  no  doubt  that  by  the  first  of  January,  1875,  the  number  of  en- 
listed men  will  be  reduced,  by  the  ordinary  casualties,  discharges,  and 
deaths,  to  the  number  limited  by  law,  viz,  25,000  men ;  and  will  venture 
the  expression  of  opinion  that  this  limit  forces  thecorapanies  to  so  small 
a  standard  that  the  efficiency  of  the  service  is  greatly  impaired  thereby. 
It  is  utterly  impossible  to  maintain  the  companies  on  remote  stations  up 
to  the  very  small  legal  standard,  because  mouths  must  necessarily 
elapse  after  discharges  and  deaths  before  recruits  can  be  sent  from  the 
general  rendezvous. 

Since  the  completion  of  this  statement  several  changes  have  been 
made  in  the  stations  of  the  several  regiments  at  the  South,  and  of  the 
Thirteenth  Infantry,  ordered  by  the  War  Department  from  the  Platte 
to  the  Department  of  the  (Julf,  and  of  the  six  companies  of  the  Seventh 
Davalry  ordered  from  the  Department  of  Dakota  to  the  South,  for  which 
a  supplementary  statement  is  made,  and  inclosed  with  this. 

For  the  purpose  of  military  administration  the  whole  area  of  the 
United  States  is  divided  into  nine  departments,  and  these  are  consoli- 
dated into  four  geographical  divisions  : 

1st.  The  Military  Division  of  the  Atlantic  is  commanded  by  Maj.  Gen. 
W.  S.  Hancock,  with  his  headquarters  in  New  York  City.  I  inclose  his 
annual  report,  which  gives  a  full  and  clear  history  of  the  changes  that 
have  occurred  during  the  year,  and  the  present  condition  of  the  troops 
serving  under  his  command. 

2d.  The  Military  Division  of  the  South  is  commanded  by  Maj.  Gen. 
Irvin  McDowell,  headquarters  at  Louisville,  Ky.,  composed  of  the  De- 
partments of  the  South,  commanded  by  himself,  and  of  the  Gulf,  com- 
manded by  Col.  and  Bvt.  Maj.  Gen.  Wra.  H.  Emory,  headquarters  at 
New  Orleaus.  The  reports  of  these  officers  are  also  inclosed,  and  ex- 
plain the  condition  of  their  commands,  with  the  changes  made  during 
the  year.  Since  the  rendition  of  these  reports,  owing  to  the  disturbed 
condition  of  civil  affairs  there,  and  the  constant  requisition  of  the  civil 
officers  for  military  help,  the  Thirteenth  Infantry  has  been  ordered  to 
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Xew  Orleans,  {ind  six  companies  of  the  Seventh  Cavalry  have  also  been 
ordered  to  the  Division  of  the  South  from  the  Department  of  Dakota. 
These  troops,  tofyether  with  what  were  previously  on  duty  there,  are 
deemed  amply  adequate  to  the  necessity. 

3d.  The  Military  Division  of  the  Missouri,  commanded  by  Lieut.  Gen. 
P.  H.  Sheridan,  with  his  headquarters  at  Chicago,  111.,  is  composed  of 
four  Departments,  viz  :  Dakota,  commanded  by  Brig.  Gen.  A.  H.  Terry, 
headquarters  at  Saint  Paul,  Minn.;  Department  of  the  Platte,  Brig.  Geu. 
E.  O.  C.  Ord,  headquarters  at  Omaha,  Nebr. ;  Department  of  the  Mis- 
souri, Brig.  Gen.  John  Pope,  headquarters  at  Fort  Leavenworth ;  and 
Department  of  Texas,  Brig.  Gen.  0.  C.  Augur,  headquarters  at  Sau 
Antonio. 

This  important  division  embraces  substantially  all  the  territory  east 
of  the  Kocky  Mountains  to  the  Miv^sissippi  Kiver,  and  east  including 
the  States  of  Illinois  and  Minnesota.  Within  this  immense  area  are 
grouped  most  of  the  Indian  tribes,  who  are  in  a  transitive  state,  from 
savage  barbarism  to  a  condition  of  comparative  civilization.  It  is  with- 
in this  area  that  there  has  been,  and  must  continue  for  years  to  come, 
that  contact  of  the  frontier  settlers  with  the  aboriginal  savage,  result- 
ing in  a  chronic  state  of  war.  During  the  past  year,  by  the  extraordi- 
nary activity  of  the  troops,  and  the  good  sense  of  our  military  officers, 
the  frontier  has  been  comparatively  safe. 

On  the  northern  line  uf  Texas  and  southern  line  of  Kansas  the  un- 
tamed savages,  Kiowas,  Comanches,  Cheyennes,  and  Arapahoes,  began 
this  season  their  usual  raids,  and  as  the  Indian  agents  confessed  their 
utter  inability  to  manage  their  respective  tribes  by  the  usual  humane 
and  Christian  treatment,  the  whole  subject  was  turned  over  to  the  War 
Department  and  committed  to  the  management  of  Lieutenant-Geueral 
Sheridan,  who  has  laid  hold  of  it  with  his  accustomed  energy,  and  for 
full  details  I  refer  to  his  admirable  report  herewith,  together  with  those 
of  the  department  commanders.  Generals  Pope  and  Augur.  General 
Sheridan  is  at  this  moment  down  in  the  Indian  country,  near  Fort  Sill, 
giving  his  personal  attention  to  the  subject,  and  I  have  no  doubt  before 
the  winter  is  over  these  Indians  will  learn  a  lesson  that  will  enable  the 
civil  agents  to  bring  them  within  the  sphere  of  humanization  if  not  of 
civilization. 

General  Ord  has  maintained  admirably  the  safety  of  the  great  Pacific 
Railway,  now  one  of  the  grand  avenues  of  travel  for  the  whole  world ; 
and  General  A.  H.  Terry,  now  at  the  north,  has  in  like  manner  given 
security  to  an  extensive  and  valuable  frontier,  and  has  pushed  explora- 
tions into  the  Black  Hill  region,  and  into  the  beautiful  valleys  that  lie 
along  the  streams  which  constitute  the  sources  of  the  Yellowstone  and 
Missouri  Rivers.    Their  reports  are  also  herewith  inclosed. 

4th.  The  Military  Division  of  the  Pacific  is  commanded  by  Maj.  Gen. 
J.  M.  Schofield,  headquarters  at  San  Francisco,  with  three  departments, 
that  of  California,  commanded  by  himself;  that  of  the  Columbia, 
recently  commanded  by  Col,  Jeflf.  0.  Davis,  whose  report  is  herewith 
inclosed,  but  now  is  commanded  by  Brig.  Gen.  O.  O.  Howard,  head- 
quarters at  Portland,  Oieg.;  and  of  Arizona,  Brig.  Gen.  George  Crook, 
headquarters  at  Prescott. 

I  inclose  the  annual  reports  of  all  the  generals,  and  refer  to  them  for 
valuable  information  touching  these  remote  States  and  Territories. 
They  are  luckily  so  remote  from  headquarters  that  to  the  officers  on  the 
8i)ot  is  left  the  supreme  control  of  all  the  details,  and  the  consequence 
is  the  utmost  harmony  of  action  and  economy  of  administration. 
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I  have  not  the  least  doubt  that  to  Geueral  Schofield's  judicious  super- 
vision and  the  prompt  action  of  Gen.  Jefl*.  C.  Davis,  in  Oregon,  last 
spring,  we  are  indebted  to  a  peaceful  solution  of  what  for  a  time  threat- 
ened to  be  a  war  with  the  Shoshones  and  Snake  Indians.  Also  General 
Crook,  being  armed  w  ith  full  authority,  and  but  little  complicated  with 
civil  agents  and  administration,  has  maintained  an  almost  uninterrupted 
l^eace  in  that  most  difficult  country,  Arizona. 

1  inclose  th'e  reports  of  all  these  officers,  and  refer  to  them  with  pride, 
as  samples  of  military  literature,  clear  and  concise  in  the  stat-ement  of 
facts,  and  demonstrating  that  the  small  Army  of  the  United  States, 
called  a  peace  establishment,  is  the  hardest  worked  body  of  men  in  this 
or  any  country.  The  discipline  and  behavior  of  the  officers  and  men 
have  been  worthy  of  all  praise;  and,  whether  employed  on  the  extreme 
and  distant  frontier,  or  in  aiding  the  civil  officers  in  the  execution  of  civil 
process,  have  been  a  model  for  the  imitation  of  all  good  men. 

On  the  loth  day  of  October,  with  the  assent  of  the  President  and  Sec- 
retary of  War,  I  removed  my  headquarters  from  Washington,  D.  C,  to 
Saint  Louis,  Mo.,  where  I  am  at  present  established,  prepared  to  execute 
any  duties  that  may  be  devolved  on  me  by  proper  authority.  Here  I 
am  centrally  located,  and  should  occasion  arise,  1  can  personally  proceed 
to  any  point  of  this  continent  where  my  services  are  needed. 

Again  inviting  a  careful  perusal  of  the  annual  reports,  herewith,  that 
embrace  a  full  and  complete  history  of  the  operations  of  the  Regular 
Army  for  the  past  year, 

I  am,  most  respectfully,  your  obedient  servant, 

W.  T.  SHERMAN, 

General, 

Hon.  W^.  W\  Belknap, 

Secretary  of  War. 


Stnt^mvnt  shotting  the  organization  of  the  enlisted  men  of  the  Regular  Army,  compiled  from 
returns  received  at  the  Adjutant-GenvraVs  Office  up  to  October  15,  1874. 


FIRST  REGIMENT  OP  CAVALRY. 
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Statement  shoiving  the  organization  of  enlisted  men  of  the  Begnlar  Armyy  <f'C. — Continued. 
SECOND  REGIMENT  OF  CAVALRY. 


THIRD  REGIMENT  OP  CAVALRY. 


Headquarters 

Kon-commiMtiioned 
staff  and  band. 

A 

B 

C 

D 

E 

P 

O 

H 

I 

K 

L 

M 


Aug.    31,  1874 


Total  , 


Fort  D.  A.  Rugsell,  Wyo. 

Do. 
Sidney  Barracks,  Nobr. 
Spotted  Tail'H  Agency,  Wyo. 
Fort  Fetterman,  Wyo. 
Fort  D.  A.  RuH»eIl.  Wyo. 
Sidney  Barrackg,  Nebr. 
Fort  MePherson,  Nebr. 
Camp  Robinnon,  Nebr. 
Fort  D.  A.  RuRfcll,  Wyo. 
Fort  McPhersou.  Nebr. 

Do. 
Fort  D.  A.  RusKell,  Wyo. 
Fort  Mcpherson,  Nebr. 


FOURTH  REGIMENT  OF  CAVALRY. 


Headquarters 

Non-commiMiuned 

staff  and  band. 
A 

b: 

c 

D 

E 

P 

G 

H 

1 

K 

L 

M 

Total 


772 


12 
66 
62 

do.... 

do.... 

do 

... 

66 

do 

62 

do.... 

55 
61 

do.... 

do 

62 

do 

77 
64 
54 
67 
64 

do.... 

do.... 

do.... 

do.... 

do 

::: 

Aug.    31,  1874     Fort  Clark.  Tex. 


Do. 
Fort  McKavett,  TeX. 
Fort  Clark,  Tex. 

Do. 

Do. 
Port  Duncan.  Tex. 
Fort  Clark,  Tex. 

Do. 
Port  McKavett,  Tex. 
Fort  Clark,  Tex. 
Fort  Duncan,  Tex. 
Port  Clark.  Tex. 

Do. 
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Statement  showing  the  organization  of  enlisted  men  of  the  Regular  Army,  fc» — ContinuecL 

FIFTH  REGIMENT  OF  CAVALRY. 


SIXTH  REGIMENT  OF  CAVALRY. 


SEVENTH  REGIMENT  OF  CAVALRY. 


HoBdotiArtcrfl. ...... 

Aug.     31.  18^ 

do 

do 

do 

do 

do 

d<. 

do 

do 

do 

do 

do 

do 

do 

1 
4  i  Fort  A.  Lincoln   Dak. 

Non-commisBioned 
staff  and  baud. 

A 

B 

23 
62 
64 
65 

67 
68 
72 
70 
79 
77 
64 
67 
68 

d46 

Do. 
Do. 

. .  1            Do. 

c 

..|  Fori  Rice,  Dak. 

D 

..    Fort  Tctten.  Duk. 

E 

..1  Fort  A.  Lincoln,  Dak. 

F 

Do. 

o 

Do. 

H 

...    Fort  Rice,  Dak. 

I 

. . .    Fort  Totten,  Dak. 

K 

...1  Fort  Rice.  Dak. 

L 

...1  Fort  A.  Line  'In,  Dak. 

M 

..  '  Fort  Rice,  Duk. 

Total 
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Statemeut  showing  the  organization  of  enlisted  men  of  the  Regular  Armtjf  ^c. — Continued. 

EIQHTH  REGIMENT  OF  CAVALRY. 


NINTH  REGIMENT  OF  CAVALRY. 


HeadquarteiK 

Aug.   31,  1874. 

do 

do 

......do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Ringgold  Barracks,  Tex. 
Do. 

KoD'CommiiMioned 

•taff  and  band 

A 

22 
51 
69 
64 
49 
55 
48 
70 
71 
47 
69 
68 
53 

736 

B 

Ringgold  Barracks,  Tex. 
Do 

c 

D 

E 

Fort  Concho,  Tex, 
Do 

p 

Do. 

O 

Ringgold  Barracks,  Tex. 

Do. 
Fort  Davifl,  Tex. 

H 

I 

K 

L 

Port  Concho,  Tox. 
Ringgold  BarrackH,  Tex. 
Fort  Stockton,  Tex. 

M 

Total 

TENTH  REGIMENT  OF  CAVALRY. 


Headquarters 

^on•comIni88ioned 

staff  aud  baod 

A 

?^ 

(i9 
64 
76 
69 
73 
66 
70 
67 
74 
76 

_1 

889 

Aug.     31,  1874 

do 

do 

Fort  Sill,  Ind.  T. 

Do. 
Fort  Concho,  Tex. 

B 

C 

D 

E 

F 

t>.. 

do.... 

do.... 

June     30,  U 
Aug.    31,  n 

do 

do 

»74* 

m 

Fort  Sill,  Ind.  T. 

Do. 
Fort  Griffin.  Tex. 
Fort  Richardson,  Tex. 
Fort  Griffin,  Tex. 

Do. 
Fort  Sm.  Ind.  T. 
Fort  Richardson,  Tex. 
Fort  Sill,  Ind.  T. 
Fort  Richardson,  Tex. 
Fort  Sill.  Ind.  T. 
Left  Saint  Louis  Barracks  September  28,  1874. 

H 

I 

K 

L 

M 

HecmitH.  •• 

do.... 

do.... 

do.... 

do... 

do.... 

Total 
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GENERAL    OF    THE    ARMY.  ij 

Statement  showing  the  organization  of  enlisted  men  of  the  BeguJar  At-myj  4'<'. — Continued. 
FIRST  REGIMENT  OP  ARTILLERY. 


Companies,  Sec. 


PT3 
«  0;  a 


Date  of  report. 


Headqaarteni 

KoD-commlM8ioDed 
•toff  and  band — 


D. 
E. 
T  . 
O. 
H. 


Battery  K  . 

L 

M 

RecruitH . . . 


Total. 


Aug.    31,  1874     Charleston.  8.  C. 


25 

do.. 

2t> 

do.. 

46 

do.. 



41 

do.. 

50 

do.. 

37 

do.. 

27 

do.. 

5H 

do.. 

46 

do.. 

4fi 

do.. 

67 

do.. 

34 

do.. 

36 

do.. 

2 

[ 


Do. 

Fort  BarraucaK.  Fla. 
Suint  AugUH.ine,  Fla. 

Do. 
Savannah,  Oa. 
Key  West.  Fla. 
New  OrleaiiK,  La. 
Fort  Monroe.  Va. 
Charleston,  S.  0. 
Ki'V  We«t.  Fla. 
Charleston,  S.  C. 
New  Orleann,  La. 

Do. 
Li  ft  Fort  Columbng,  September  5.  1674. 


SECOND  REGIMENT  OP  ARTILLERY. 


PHIRD  REGIMENT  OF  ARTILLERY. 
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10  REPORT    OF    THE    SECRETARY    OF    WAR. 

Statement  skoidng  the  organization  of  enlisted  men  of  the  Regular  Army,  t^'c. — Continued. 

FOURTH  REGIMENT  OF  ARTILLERY. 


FIFTH  REGIMENT  OF  ARTILLERY. 


FIRST  REGIMENT  OF  INFANTRY. 


Headqnarten 

Non-  commissioned 

staff  and  band 

A 

22 

B 

48 

c 

49 

D 

56 

E 

57 

p 

50 

o 

39 

H 

42 

I 

47 

K 

37 

Total 

502 

Aug.    31,  1874 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Fort  Randall,  Dak. 

Do, 
Lower  Bmlg  Agency,  Dak. 
Fort  Sully,  Dak. 
Fort  Randall,  Dak. 

Do. 
Fort  Sully,  Dak. 

Do. 
Fort  Randall,  Dak. 
Fort  Sully,  Dak. 
Fort  Randall,  Dak. 

Do. 
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Statement  showing  the  organization  of  enlisted  men  of  the  Regular  Army^i^'c, — Continued. 

SECOND  REGIMENT  OF  INFANTRY. 


THIRD  REGIMENT  OF  INFANTRY. 


HwidquarterB ....... 

Aug.  31,   1874 

do 

do 

do 

do 

do 

do 

do 

do 

du 

do 

do 

Nc%v  OrleauH,  La. 

Non-cotntni(i8ioned 

iitafif  and  band 

A 

.1' 

53 
.'iO 
45 
42 
43 
61 
38 
42 
37 
41 

473 

DO. 
Do. 

B 

Monroe,  La. 

c 

New  Orleans,  La. 

D 

Do. 

E 

CouKhatta,  La. 

F 

New  OrleauH,  La. 

Q 

Do. 

H 

Do. 

I 

Do. 

K 

Shreveport,  La. 

Total 

FOURTH  REGIMENT  OF  INFANTRY. 


Headquarters 

Non-commi88ioned 

staff  and  band 

A 



21 
57 
5.3 
46 
47 
46 
44 
55 
52 
49 
53 

Aug.  31,   1874 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Fort  Bridger,  Wyo. 

Do. 

Fort  Fetferraan,  Wyo. 
Fort  Bridger,  Wyo. 
Fort  Fetterman,  Wyo. 
Fort  Laramie,  Wyo. 
Do. 

B       

c 

D 

E 

p 

Fort  Fett^rman,  Wyo. 
Fort  Sandew,  Wyo. 
Fort  Bridger,  Wyo. 

Or 

H 

I 

Fort  Fftterman.  Wyo. 

K 

Fort  Bridger,  Wyo. 

Total 
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REPORT    OF    THE    SECRETARY    OF    WAR. 


Statement  showing  the  organization  of  enlisted  men  of  the  Regular  Jrmy,  </-c.— -Continued. 

FIFTH  REGIMENT  OF  INFANTRY. 


SIXTH  REGIMENT  OF  INFANTRY. 


Headqnarten 

NoD-commigBioned 
•taff  and  band... 


B 

C 

D 

B 

P , 

O 

H 

I 

K 

Recruits.. 

Total  ., 


Aug.  31.    1874 


...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 


Fort  Buford,  Dak. 

Do. 
j  Fort  A.  Lincoln,  Dak. 
'  Do. 

Fort  Buford,  Dak. 

Do. 

Do. 

Do. 

Do. 
Fort  Stevenuon,  Dak. 
Fort  Buford,  Dtik. 
Fort  SteveDKou,  Dak. 
Left  Newport  Barracks  July  28,  1874. 


547 


I 


SEVENTH  REGIMENT  OF  INFANTRY. 


Headquarters 

Non-commiMtioned 
■taff  and  band... 

A 

B 

€ 

D 

E 

P 

O 

H 

I 

K 


Total  . 


488 


Aug.  31,   1874  1  Fort  Shaw,  Mont. 


Do. 
Fort  EIHh,  Mont. 
Fort  BvntoD,  Mont. 
Fort  Sbaw,  Munt. 

Do. 
Camp  Bitker,  Mont. 
Fort  Shaw,  Mont. 

Do. 
Camp  Baker,  Mont. 
Fort  Shaw,  Mont. 

Do. 


...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
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Statement  ah&wing  the  organization  of  enlisted  men  of  the  Regular  Arrnxfy  cf-c. — Continaed. 

EIGHTH  REGIMENT  OF  INFANTRY. 


Companies,  Sec 


13 
111 


HMidqnsrten 

Non-coqimiinioned 

staff  and  band.... 
A 

21 
54 

B 

61 

c 

56 

D 

42 

B 

48 

p 

56 

o 

42 

H 

44 

I 

46 

K 

60 

Recmits 

8 

Total 

538 

Date  of  report. 

Aug. 

31. 
do 

1874 

June 

30, 
do.. 

1874 

Aug. 

3lr 
do 

1874 

Juno 

30, 
do.. 

1874 

Aug. 

31, 

1874 

do.. 

do.. 

June 

30, 

1874 

Station. 


Fort  Whipple,  Ariz. 

Do. 
Camp  Verde,  Ariz. 

Do. 
Cnmp  McDowell.  Ariz. 
Camp  Lowell.  Ariz. 
Camp  Apache.  Ariz. 
Fort  Whipple,  Ariz. 
Camp  Lowell.  Ariz. 
Fort  Yuma.  Cal. 
Cnmp  Grant.  Ariz. 
Camp  Apache,  Ariz. 
UiiHBHigned. 


NINTH  REGIMENT  OF  INFANTRY. 


Headqaarters 

Aug.   31,   1874 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Fort  Laramie,  Wyo. 

Do. 
Camp  Robinson.  Nebr. 
Fort  Laramie,  Wyo. 
Omaha  Rarrackx.  Nebr. 

N<m<comniiHsioned 

itaff  and  band 

A 

B 

19 
55 
52 
59 
51 
51 
■  49 
51 
47 
42 
51 
25 

552 

o 

D 

Spotted  Tall'H  Agency,  Wyo. 
Fort  Laramie,  Wyo. 
Spotted  Tail'jj  Agency,  Wyo. 
Do. 

B 

p 

o 

H 

Fort  Laramie,  Wyo. 

Camp  Robinson.  Nebr. 

Spotted  Tail'H  Agency,  Wyo. 

Left  Newport  Barracki  July  28,  1874. 

1 

K 

Becrnlts 

Total 

TENTH  REGIMENT  OF  INFANTRY. 


Haadqoarterf . ...... 

Ang.  31.  1874 

do 

do 

do 

do 

do 

do 

do 

do 

......do 

do 

do 

Fort  McKavett,  Tex. 

Do. 

Foft  Concho.  Tex. 
Fort  Stockton.  Tex. 
Fort  McKavett,  Tex. 
AuHttn,  Tex. 
Fort  McKavett,  Tex. 

Do. 
Fort  Clark,  Tex. 

Do. 
Fort  McKavett,  Tex. 
Fort  Clark,  Tex. 

Non-commiMioned 

■taff  and  band.... 
A 

25 
56 
54 
53 
60 
46 
48 
45 
49 
53 
50 

5»" 

B 

c 

D 

E 

p 

Q. 

H 

I 

K 

Total 

• 

Digitized  by 


Google 


14 


REPORT   OF    THE    SECRETARY    OF    WAR. 


Statement  shotoing  the  organization  of  enlisted  men  of  the  Regular  Army,  t^c— Continued. 

ELEVENTH  REGIMENT  OF  INFANTRY. 


Companlei,  Ac. 

11 

lis 
1^^ 

Date  of  report. 

StaUon. 

Headquarter!...... . 

Aug.  31,   1874 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Port  Richardson   Tex. 

Kon-commUMloDed 

ftaff  and  band 

A 

23 
50 
51 
54 
56 
51 
56 
53 
38 
56 
51 

Do. 
Fort  Griffin   Tex 

B 

c 

Fort  Sill  Ind.  T.    ' 

D 

Do 

E 

Port  RicbardHon.  Tex. 

F 

Fort  Griffin   Tex 

O 

Do 

H 

Port  Concho,  Tex. 

I 

Fort  Richarditon,  Tex. 

K 

Do. 

Total 

539 

TWELFTH  REGIMENT  OF  INFANTRY. 


Headquarter! 

Aug. 

Non-coromimioned 

staff  and  band 

A 

19 
40 
41 
47 
40 
37 
41 
.•43 
41 
48 
44 

45  L 

B 

c 

D 

E 

p 

o 

H 

I 

K 

Total 

31,  1874 

Angel  Iriland,  Cal. 

do 

Do. 

do 

Camp  Wright,  Cal. 

do 

Fort  Yuma,  Cal. 

do 

Fort  Hall,  Idaho. 

do 

Camp  Independence.  Cal. 

do 

Camp  Gaitton,  Cal. 

do 

Camp  at  La  Paz.  Ariz. 

do 

Angel  Inland.  Cal. 

do 

Camp  Halleck.  Xev. 

do 

Camp  Mohave.  Arlr, 

do 

Camp  Ga»ton,  Cal. 

THIRTEENTH  REGIMENT  OP  INFANTRY. 


HMdqaarten. . ..... 

Aug.    31,1874 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Sidney  Barraclu,  Nebr. 

Do. 
Camp  Brown,  Wyo. 

ttaff  and  band 

A 

22 
48 
50 
55 
40 
41 
42 
44 
35 
47 
54 

B 

Camp  RubiniKm.  Nebr. 
Camp  Stambaugh,  Wyo. 
Fort  Fred  Steele.  Wyo. 
Fort  SanderM,  Wyo. 
Camp  Robinson,  Nebr, 
Fort  Fred  Steele,  Wyo. 
Sidney  BitrrackH,  Nebr. 
Port  Fred  Steele,  Wyo. 
Do. 

0 

D 

E 

F 

G 

H 

I 

K 

Total 

478 
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Statement  showing  the  organisation  of  enlisted  men  of  the  Regular  A^myj  tf-c. — CoDtinued. 
FOURTEENTH  REGIMENT  OF  INFANTRY. 


FIFTEENTH  REGIMENT  OF  INFANTRY. 


Headquarters 

'  NoDrCommlwiloned 
ataff  and  baud... 

A 

B 

C 

D 

E 

P 

O 

H 

I 

K 

Total 


18 
48 
54 
50 
52 
51 
55 
54 
5fi 
50 
51 

539 


Aug.   31,  1874     Fort  Garland,  Colo. 


....do., 
....do. 
....do. 
....do. 
....do. 
....do., 
....do. 
....do. 
....do. 
....do. 
....do. 


Do. 
Fort  Wingate,  N.  Mex. 
Fort  Craig.  N.  Mex. 
Fort  Union,  N.  Mex. 
Fort  Garland,  Colo. 
Fort  Bayard.  N.  Mex. 
Foit  Craig,  N.  Mex. 
Fort  Bayard,  N.  Mex. 
Fort  Selden,  N.  Mex. 

Do. 
Fort  Wingate,  N.  Mex. 


SIXTEENTH  REGIMENT  OF  INFANTRY. 


Headquarters  ...... 

Aug.    31,  1874 

do 

do 

do 

June  30,  1874 
Aug.  31,    1874 

do 

do 

do 

do 

do 

do 

Nauhvllle,  Tenu. 

Kon  -com  mlDsioned 

staff  and  band.... 
A 

26 
56 
54 
64 
53 
44 
53 
53 
55 
54 
55 
3 

570 

Do. 
Lebanon,  Ky. 
Colfax  La. 

B 

0 

Little  Rock,  Ark. 

D 

Jackson   MIm. 

E 

LancaHter,  Ky. 
Nanhville,  Tenn. 

p 

G 

Humboldt.  Tenn. 

H..: 

Baton  Rouge,  La. 
Little  Rock,  Ark. 

I 

K 

Frankfort,  Ky. 

Left  Newport  Barracka  September  7,  1870. 

Recruits 

Total 
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16  REPORT  OF  THE  SECRETARY  OF  WAR. 

Statement  showing  the  organization  of  enlisted  men  of  the  Regular  Army,  <f-c. — Continued. 

SEVENTEENTH  REGIMENT  OF  INFANTRY. 


EIGHTEENTH  REGIMENT  OP  INFANTRY. 


Headqaarterg 

Non-commiwioned 

staff  and  band 

A 

24 
43 

B 

47 

c 

35 

D 

40 

E 

.16 

p 

39 

G 

41 

H 

46 

I 

49 

K      

41 

Toul 

441 

.    30,  1874 
do 

do.... 
do 

do.... 
do 

do.... 
do.... 
do 

do.... 
do.... 

do.... 

Do. 
New  OrleanR.  La. 
Colnmbia.  S.  C. 
Yorkrille.  8.  C. 
Ed^ileld.  8.  C. 
Atlanta.  Ga. 
Colnmbia,  8.  C. 
New  Orleans,  La. 
Abbeville,  8.  C. 
New  Orleanii,  La. 
Newberry,  8.  C. 
80  recmit8  ordered  January  6,  1874. 


NINETEENTH  REGIMENT  OF  INFANTRY. 


Headquartert 

staff  and  band.... 
A 

90 
55 
59 
47 
50 
49 
49 
49 
SO 
59 
48 
4 

B 

c 

P         

B 

F 

O   

H 

I., 

K 

Bacmits 

Total 

Ang.    31,  1874     Fort  Lyon,  Colo. 


do. 

....do. 
....do. 
....do. 
....do., 
....do., 
....do. 
....do., 
....do.. 
....do.. 
....do.. 


Do. 
Fort  Teamed,  Kani. 

Do. 
Fort  Dodge,  Kans. 
Port  Lyon.  Colo. 
Camp  8apply,  Ind.  T. 

Do. 
Fort  Dodge,  Kami. 
Camp  Supply,  Ind.  T. 
Fort  Lyon,  Colo. 
Fort  Wallace,  Kanii. 
Left  Fort  ColnmbuM,  September  11,  1871. 
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GENERAL    OF    THE    ARMY.  17 

^(titement  shoicimj  the  organization  of  enliHted  men  of  the  Regular  Army,  «fc— Continued. 
TWENTIETH  REGIMENT  OP  INFANTRY. 


Companies!,  &c. 


^  a 

«  §  s      Date  of  report. 

.2  S  «    ■ 


I 


Headqnarterg 

Xon-romniiKsiouP(l 

•itart"  and  band '  20 

A 4-) 

B I  44 

C t  •'>» 

D :30 

K 36 

F 41 

(4 40 

II I  49 

1    41 

K I  4'J 

Unassignnd  recruitg  3 

Total !  445 


Aug.    31,  1874  Fort  Snelling,  Miun. 

do Do. 

do Fort  Seward,  Dak. 

do Fort  Ripley,  Minn. 

do Fort  Snellin^,  Minn. 

do i  Fort  Pembina,  Dak. 

do I  FortTotten,  Dak. 

do '  Fort  Pembina,  Dak. 

do j  Fort  Ripley,  Minn. 

do I  Fort  Snelling,  Minn. 

do Fort  Pembina.  Dak. 

do '  FortTotten,  Dak. 

-25  recruits  ordered  July  15 


1874. 


TWENTY-FIRST  REGIMENT  OF  INFANTRY. 


Ileadquarten* 

Non-comn»is«ioned    I 

statr  and  band ' 

A : 

2:::::::;::::::;:;;l 
Z:::::::::-v::\ 

V I 

<r I 

n;:;:::::;:::::;::;i 

K 

Total I 


Aug;,     31,  1S71      Fort  Vancouver,  Wash. 

20  do Do. 

.'>3  I do Camp  Harney.  Oreg. 

4»»  do Fort  WallH  Walla.  Wa^*ll. 

H3  do I  Fort  Townnend,  Wash. 

3o  I do Camp  Bidwell,  Oal. 

45  do i  Fort  Colville,  Vfv*h. 

46  do I  Fort  Klamath,  Oreg. 

51  j do. Fort  Lapwai,  Idaho. 

4t)    <lo Fort  Vancouver.  Wawh. 

48  I do Fort  Walla  Walla,  Wafch. 

49    do I  FortBoi.se.  Idaho. 

503 

I 


TWENTY-SECOND  REGIMENT  OF  INFANTRY. 


Headqnarten* 

Non-comniiUHioned 
staff  and  baud. .. 


B 

C 

D 

E 

F 

O 

H 

I 

K 

Musicians  . 


Total  , 


Aug.     31,  1-^74  Fort  Wayne,  Mich. 

do Do. 

do New  Orleans,  La, 

do I  Do. 

do Fort  Brady,  Mich. 

do New  Orlean.H,  La. 

do I  Fort  Mackinac.  Mich. 

do I  New  Orleans,  La. 

do Fort  Brady,  Mich. 

do I  New  OrleanH,  La. 

do Do. 

do Do. 

Left  Fort  ColnmbuH  SeptenibtT  4.  \^,h 


w 
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18  KEPORT    OF    THE    SECRETARY    OF    WAR. 

.itaUitffmt  phoxring  tht  organization  of  enlisted  men  of  the  Regular  Army^  «fr. — Contiuned. 
TWENTY-THIRD  REGIVfENT  OF  INFANTRY. 


C'r>r'a£.i' 


d:c. 


S  f  5      Date  of  report. 


Station. 


H**dqn*rt*ni Aug. 

3i  Oft -r/.  fc  m  >#  )on<- d 

ttAff  MXid  bacd I 

A 

B 

C I 

D 

E 

y 

r; , 

H 

I ... 

K 

Mai^an ' 


I 
31,  lt^4  I  Omaha  BaiTHcku,  Nebr. 


..do Do. 

...do !  Do. 

...do j  Do. 

...do I  Do. 

...do I  Fort  D.  A.  RuK^ell.  Wyo. 

[tH  . do 1  Cheyenne  Depot.  Wyo. 

.•)!    ' tin i  Fort  D.  A.  Russell.  Wyo. 

4'{    do I  Omaha  Barrack H.  Nehr. 

Lfi  \ do I  Fort  D.  A.  Ru».»ell,  Wyo. 

4'J    do '  Omaha  Barrackii,  Nebr. 

4'J    do t  Do. 

1     I^ft  Fort  Columbu-,  October  6,  1874. 


4.^    .. 


Total  . 


O-'l 


TWENTY-FOIRTH  REGIMENT  OF  INFANTRY. 


TiMui'in»rt*-n 

>i'ot»*-'/ITiDi;»<'iOlied 

»ta(f  irod  baDd... 


B. 
C. 
D. 
K. 
F- 
(i, 
H. 
I.. 
K. 


.!  Ang.    31,  leii      Fort  Brown,  Tex. 

' do I  Do. 

do j  Ringpold  Barracki),  Tex. 


t- 


do. 

do... 

do... 

do... 

do... 

..  ..do... 

do. 

do. 


I>o. 

Fort  Brown,  Tex. 
Fort  Dnncan.  Tex. 
Fort  Brown.  Tex. 
Fort  McIntoHh.  Tex. 
Fort  Brown,  Tex. 

Do. 

Do. 


.do Ringgold  Barrarku,  Tex. 


TWENTY  FIFTH  REGIMENT  OF  INFANTRY. 


Headqniirt*ni 

Nou-coniHiistioned     j 

MtiifT  and  band....!  lU 

A I  4« 

B ,  Til 

C I  v 

D !  if' 

K I  M 

F I  40 

0 4fi 

II 4* 

I .> 

K W 

Recruit 1 

Total 519 


Aug.     31.  l*-74      Fort  Davis,  Tex. 


do 

Do. 

do 

..    Fort  Dnncan,  Tex. 

do 

..    Fort  Qnitman,  Tex. 

do 

.      Fort  8)11.  Ind   T. 

<lo 

.      Fort  Davhj,  Tex. 

do 

Do. 

do 

..    Fort  Hfr>ckton,  Tex. 

do 

.      Fort  Davin.  Tex. 

do 

..    FortBiiH-.  Tex. 

do 

..    Fort  Hill.  Ind,  T. 

do 

..    Fort  Stockton.  Tex. 



. .    Ivefi  Newport  Burrackn,  July  28,  1874 
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Stattment  ahoiving  the  organization  of  enlisted  wfM  of  the  Regular  Armyj  «|r. — Continued. 

ENGINEER  BATTALION. 


j  i^  a 

I  5* 

Compani«»><,  Ac.  *  S  a 

1  .5  Si 


Date  of  report.  \ 


i  \ 

Hfadqtturters  Aug.     31.  1874  j  WllletM  Point,  New  York  Harbor. 

Non-  co^lmi^sione(l, 

staff,  and  ban«l 17  I do I  Do. 

A 77  I do Do. 

« I  75    do j  D«.. 

<J \  74   j «Io I  Do. 

D 18    do Do. 

E 5<>  i do i  Wfht  Point,  Ntw  York. 


ToUil  . 


317 


Available  recruitu  at  Fort  Coluiubu:*,  New  York  Harbor— general  seivice  and 
colored. 

Available  recruits  at  Newport  Barracks.  Ky.,  general  nervice  and  colored 

Available  recrnitit  at  Saint  Louis  Barracks,  .Mo.,  mounted  service 

Available  recruits  at  New  York  City,  luouuttd  serviee 


*^^"    Date  of  report. 

34  J  Oct.  10,1874 
7 


Total. 


Permanent  and  recruiting  partiesi.  muHie  boys,  and  recruits  at  depotst  not  available 
for  ai«Bignnient 

Oeneral-»ervice  men  on  duty  in  bureaus  of  the  War  Department,  Army,  Division, 
aad  Department  headquarters,  «fcc 

Ordnance  Department 

Wett- Point  detachment* 

Signal-detachment 

Hospital -stewards 

Ordnance-Kergeants 

Commissary-sergeants , 

Indian  scouts I 


41 

453 

299 
410 
2i!0 
469 
211) 
113 
142 


do 

do 

do 


Oct.  10,1874 

Aug.  31, 1874 

do 

do 

do 

.Sept.  3t),  1874 

do. 

do. 


421   I  Aug.  31, 1874 


NOTK.— The  authorized  strength — enlisted  men — of  the  followingnpmed  organizations  is  as  follows  : 
Engiueer  battalion,  200  ;  infantry  regiment,  from  400  to  500,  according  to  JState;  infantry  company,  from 
40  to  50,  jwcordiiig  to  State  ;  artillery  regiment,  520;  company  of  artillery,  44  ;  battery  of  artillery,  80  ;  cav- 
alry regiment,  845  ;  cavalry  compauy,  70. 

RECAPITULATION. 
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IIi:Ai)<irARTi:i:s  A^my  ok  thk  irNriKO  States, 

Saint  LoHia,  Mo.,  October  22,  1674. 

United  StatcH  troops  at  and  near  Xew  Orle-nns. 

NKW    OK  LEANS. 

C'ouipuny  L,  Fiiht  Artillery. 

Company  G,  Second  Iiifiintiy. 

Coinpauy  A,  Third  lufjintry. 

Coiiip.'iuy  A,  Ei;;hteenth  Infantry. 

Company  G,  Eit^hteentli  Infantry. 

Company  I,  Ei»;hteentli  Infantry. 

Company  A,  Twenty-second  Infiintry. 

Company  li,  Twenty-second  Infantry. 

Company  1),  Twenty-second  Infantry. 

Company  F,  Twenty-second  Infantry.   J     At  (irecnville,  witljin  city  limits. 

Company  II,  Twenty-second  Infantry. 

Company    I,  Twenty-second  Infantry. 

Con»;>any  K,  Twenty->ccond  Infantry. 

.JACKSON    BAIMMCKS. 

C«>mpany  C,  Third  Infantry. 
Company  F,  Third  Infantry. 
Company  G,  Thiid  Infantry. 
Company  H,  Third  Infantry. 
Company  M,  First  Artilh-ry. 
Comi)any  F,  Fii*st  Artillery. 

No  report  has  yet  been  received  of  tliti  stations  of  the  Thirteenth 
Infantry,  and  of  the  six  companies  of  the  Seventh  Cavalry,  recently 
ordered  South,  but  they  are  subject  to  the  order  of  the  division  coiu- 
niandei'.  General  McDowell. 


PiEPORT  OF  MAJ.  GEN.  W.  S.  HANCOCK. 

Headquarters  Military  Division  of  the  Atlantic, 

Xew  York^  ^September  22,  1874. 

Sill:  In  obedience  to  his  instructions  of" June  26,  1874,  I  have  the 
honor  to  submit  for  the  information  of  the  General- in-Chief  the  following 
rei>ort  of  operations  in  this  division  during  the  past  year: 

At  the  date  of  my  last  report,  September  30,  1873,  the  Division  of 
the  Atlantic  was  divided  into  two  geographical  departments,  East  and 
Lakes;  the  former  being  under  my  personal  command,  and  the  latter 
under  command  of  P.  St.  G.  Cooke,  with  his  headquarters  at  Detroit. 
These  departments  were  abolished  on  the  29th  of  October,  1873,  by  War 
Department  General  Orders  No.  100,  of  that  date.  This  left  me  in 
command  of  the  division,  with  no  subdivisional  departments,  and  the 
entire  business  pertnining  to  my  command,  theretofore  performed  at  the 
headquarters  of  the  two  departments,  has  since  been  transacted  at  these 
headquarters. 

The  records  at  headquarters  Department  of  the  Lakes  I  caused  to  be 
transferred  to  New  York,  and  the  general  staft*  officers  on  duty  thereat 
were  distributed  to  other  points  wliere  their  services  were  needed. 
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No  cliange  has  bi*tMi  made  diiriiig  the  past  year  in  the  geographical 
limits  of  the  division.  The  number  of  posts  occupied  by  troops  is  one 
less  than  at  date  of  last  report,  the  garrison  of  Fort  Sullivan,  Company 
K,  Fifth  Artillery,  having  been  withdrawn  and  transferred  October  11, 
1873,  to  Madison  Barracks. 

The  aggregate  in  troops  at  the  date  of  last  returns,  August  31,  1874, 
was  as  follows : 

CommiSvSioncd  officers ...       23S 

liiolisted  men o,  234 

Total 2,  472 

The  following  is  a  brief  abstract  of  the  movements  of  troo]>s  \yhi(]i 
have  occurred  since  my  last  annual  report: 

On  the  10th  of  February  of  this  year,  in  pursuance  ol' orders  from  the 
War  Department,  a  force  of  one  hundred  men,  with  a  full  complement 
of  officers,  was  sent  from  Fort  Uamilton  to  an  island  about  thirty  miles 
distant,  to  assist  the  officers  of  the  Tnternal  Kevenue  Department  in  the 
execution  of  certain  special  duties  having  reference  to  illicit  distillery. 

Pursuant  to  General  Orders  No.  1,  current  series,  from  the  Head- 
quarters of  the  Army,  the  First  Kegiment  of  Infantry,  garrisoning  the 
l>osts  on  the  northern  lakes  and  frontiers,  was  i)laced  en  route,  June  17 
and  18,  to  Chicago,  to  relieve  the  Twenty-second  Infantry  in  the  3Iili- 
tary  Division  of  the  Missouri,  the  latter  regiment  being  ordered  to  this 
division,  where  it  arrived  in  the  latter  part  of  June  and  early  part  of 
July.  On  its  arrival  the  companies  were  distributed  to  the  posts  lately 
occupied  by  the  First  Infantry,  a  similar  number  to  each  post. 

Pursuant  to  telegraphic  instructions  from  the  War  Department, 
dated  September  17,  1874,  seven  companies  of  the  Twenty-second 
Infantry,  with  two  medical  officers,  were  ordered  on  that  date  to  pro- 
ceed at  once  to  New  Orleans,  La.,  and  report  to  the  commanding  gene- 
ral, Department  of  the  Gulf.  The  companies  drawn  from  Fort  Porter, 
(2,)  Madison  Barracks,  (1,)  Fort  Wayne,  (3,)  and  Fort  Gratiot,  (1,)  were 
I)laced  en  route  on  the  18th  instant. 

I  inclose  a  return  showing  the  distribution  of  the  troops  in  the  divis- 
ion, names  and  stations  of  officers,  &c.  Also,  the  reports  of  the  chiefs 
of  staff  departments  at  tliese  headquarters,  and  reports  niade  by  com- 
manders of  garrisoned  posts. 

The  reports  exhibit  in  detail  the  operations  of  the  several  departments 
for  the  period  they  cover. 

The  report  of  the  judge-advocate  of  the  division  indicates  a  gratify- 
ing decrease  in  the  number  ot  desertions  during  the  past  year,  the  per- 
centage being  17.21  against  34.86  for  the  preceding  twelve  months. 

Major  Sawtelle,  quartermaster,  accompanied  by  a  practical  builder, 
is  at  present  absent  on  a  tour  of  inspection  of  all  the  posts  on  the  sea- 
coast,  with  a  view  of  obtaining  definite  information  as  to  the  permanent 
buildings  necessary  for  tlfe  comfort  of  the  ordinaiy  garrisons  thereat. 
His  report,  with  detailed  |)lans  and  estimates  of  cost,  will  be  submitted 
to  the  War  Department  as  soon  as  practicable  after  his  return  to  New 
York. 

It  having  been  decided  at  the  War  Department  not  to  erect  new 
quarters  at  David's  Island  at  ])resent,  and  the  quarters  at  the  post  occu- 
pied by  the  garrison  being  unlit  for  occupation,  the  two  companies  of 
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artillery  stationed  there  will  be  witbdrawn  early  iu  October  and  dis- 
tributed, one  to  Fort  Wadsworth,  and  the  other  to  Fort  Warren. 

I  commend  to  attention  the  remarks  of  the  commandinpf  officer  at 
Fort  Trumbull  in  regard  to  the  necessity  for  the  enlargement  of  the 
military  reservation  at  that  place,  and  the  suggestion  of  the  command- 
ing officer  at  Fort  Mackinac,  that  if  it  is  decided  to  give  up  a  portion  of 
the  reservation  for  a  national  park,  an  engineer  oflicer  be  sent  to  the 
post  to  map  out  the  portion  of  the  reservation  to  be  retained  for  military 
l)urposes. 

Special  attention  has  been  given  to  the  orders  of  the  War  Depart- 
ment issued  in  January  last,  setting  forth  the  necessity  of  rigid  econ- 
omy, and  all  purchases  and  expenditures  have  been  reduced  to  the  low- 
est possible  limit  consistent  with  the  absolute  necessity  of  the  service. 

Having  last  year  inspected  the  garrisoned  posts  in  my  command,  not 
j)reviously  visited  by  me,  I  this  year  inspected  such  of  the  posts  on  the 
Atlantic  coast,  from  Newport,  R.  I.,  to  Eastport,  Me.,  as  are  not  gfir- 
risoned,  and  I  also  inspected  Fort  Montgomery,  on  Lake  Champlaiu, 
of  the  same  class.  At  each  of  these  posts  such  special  instructions 
concerning  the  public  property  at  them  were  given  as  seemed  to  be 
necessary. 

I  am,  sir,  very  respectfullv,  your  obedient  servant, 

WINF'D  S.  HANCOCK, 

Major  General  Commanding, 

The  Assistant  Adjutant-General, 

Jlead quarters  of  the  Army,  Saint  Louis,  Mo, 


IlEPORT  OF  LIEUT.  GEX.  P.  U.  SQERIDAN. 


Headquarters  Military  Division  of  the  Missouri, 

Chicago,  III,,  October  1,  1874. 

Colonel:  I  have  the  honor  to  submit  herewith,  for  the  information 
of  the  General  of  the  Army,  my  annual  report,  accompanied  by  the  re- 
ports of  the  department  commanders  within  this  military  division. 

Xo  changes  have  occurred  in  the  organization  of  the  division  since 
my  last  annual  report,  nor  has  there  been  any  change  of  department 
commanders  during  the  p«ast  year. 

Tlie  Military  Division  ot  the  Missouri  includes  most  of  the  Western 
States  and  all  the  Territories  east  of  Arizona,  California,  and  Idaho,  from 
British  America  on  the  north  to  the  Gulf  of  Mexico  on  the  south,  and 
embraces  within  its  limits  ninety-nine  Indian  tribes,  numbering  about 
11)2,000  persons,  scattered  over  more  than  one  million  squares  of  frontier 
country. 

For  the  better  protection  of  this  frontier,  with  its  vast  agricultural, 
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mining:,  mercantile,  anil  other  interests,  it  lias  been  divided  into  four 
departments,  viz : 

The  Department  of  Dakota,  with  headquarters  at  Saint  Paul,  Minn., 
commanded  by  Bri^.  Gen.  Alfred  H.  Terry,  consisting  of  the  State  of 
Minnesota  and  the  Territories  of  Dakota  and  Montana; 

The  Department  of  the  Platte,  with  headquarters  at  Omaha,  Nebr., 
commanded  by  Bri^.  Gen.  Edward  O.  C.  Ord,  consistino:  of  the  States  of 
Iowa  and  Nebraska  and  the  Territories  of  Utah  and  Wyomin^^ ; 

The  Department  of  the  Missouri,  commanded  by  Brig.  Gen.  John 
Pope,  with  headquarters  at  Fort  Leavenworth,  Kans.,  consisting  of  the 
States  of  Illinois,  Missouri,  and  Kansas,  the  Territories  of  Colorado  and 
New  Mexico,  and  the  Indian  Territory  north  of  the  Canadian  River; 

And  the  Department  of  Texas,  commanded  by  Brig.  Gen.  Christopher 
C.  Augur,  with  headquarters  at  San  Antonio,  Tex.,  consisting  of  the 
Stat^  of  Texas  and  the  Indian  Territory  south  of  the  Canadian  Jliver. 

Within  these  limits  we  have  seventy-six  established  posts  and  camps, 
garrisoned  by  eight  regiments  of  cavalry,  seventeen  regiments  of 
infantry,  and  a  small  detachment  of  engineer  troops,  aggregating,  at 
the  last  official  report,  17,819  commissioned  officers  and  enlisted  men. 

These  troops  are  distributed  as  follows:  Department  of  Dakota,  16 
companies  of  cavalry  and  50  companies  of  infantry,  aggregating  4,283 
officers  and  men;  Department  of  the  Platte,  20  companies  of  cavalry 
a;nd  50  companies  of  infantry,  aggregating  4,762  officers  and  men ;  De- 
partment of  the  Missouri,  24  companies  of  cavalry  and  30  companies  of 
infantry,  aggregating  3,648  officers  and  men;  Department  of  Texas,  36 
companies  of  cavalry  and  40  companies  of  infantry,  aggregating  5,126 
officers  and  men,  making  a  grand  total  of  266  companies  and  17,819 
men. 

To  protect  the  frontiers  from  depredating  bauds  of  Indians;  to  assist 
the  Department  of  the  Interior  to  maintain  its  authority  on  the  various 
Indian  reservations;  to  explore  and  survey  unknown  territory;  to  aid 
the  civil  authorities  in  enforcing  the  laws  and  maintaining  peace  in 
remote  districts;  to  escort  national  boundary.  State  and  territorial 
surveying  parties;  to  protect  and  defend  the  advanced  lines  of  railway 
in  the  far  west,  and  in  fact  to  do  everything  within  our  power  to  for- 
ward the  advancing  wave  of  civilization  ou  our  frontiers,  and  at  the 
same  time  to  keep  within  the  limits  of  our  appropriations,  has  thoroughly 
taxed  the  energies  of  both  the  commanding  generals  and  their  subor- 
dinates throughout  the  whole  division :  and  taking  into  consideration  the 
small  number  of  troops,  the  great  extent  of  territory  covered  by  their 
operations,  and  the  amount  of  money  appropriated  by  Congress  to  cover 
our  expenditures,  we  have  succeeded  as  well  as  could  be  expected,  as  a 
careful  perusal  of  the  accompanying  sub  re[)orts  will  show. 

The  condition  of  Indian  affairs  in  the  Department  of  Dakota  has 
been  remarkably  quiet  during  the  past  year.  In  this  department  are 
located  the  majority  of  the  hostile  bands  of  Sioux  Indians — some  of 
them  on  reservations  along  the  Missouri  River,  some  on  Milk  River, 
farther  north,  near  the  boundary  of  British  America,  and  the  rest  roam 
over  the  valleys  of  the  Big  Horn,  Yellowstone  and  Powder  Rivers, 
occasionally  coming  into  Red  Cloud  and  Spotted  Tail's  agencies  to  draw 
rations  and  other  supplies.  With  the  exception  of  an  occasional  dtish 
about  Fort  Lincoln  to  steal  stock,  a  raid  or  two  into  Montana  in  which  a 
few  lives  were  lost,  and  an  attack  once  in  awhile  upon  the  i)oor  Man- 
dans  and  Rees,  comparative  quiet  has  existed. 

The  condition  of  affairs  may  be  owing  somewhat  to  the  very  limited 
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extent  of  exposed  frontier  in  tliis  department,  which  compels  the  In- 
dians to  seek  for  plunder  and  scalps  in  the  Department  of  the  Tlatte, 
where  the  frontier  lines  of  settlement  have  progressed  to  a  much  greater 
extent,  and  are  more  exposed  than  in  the  Department  of  Dakota. 

In  order  to  better  control  the  Indians  making  these  raids  toward  the 
south,  I  had  contemplated,  for  two  or  three  years  past,  to  establish  a 
military  post  in  the  country  known  as  the  Black  Hills,  and  in  my  last 
annual  report,  recommended  the  establishment  of  a  large  post  there,  so 
that  by  holding  an  interior  point  in  the  heart  of  the  Indian  country  we 
could  threaten  the  villages  and  stock  of  the  Indians,  if  they  made  raids 
on  our  settlements.  \Vith  this  view  I  mentioned  the  subject  in  the 
presence  of  the  President,  the  honorable  Secretary  of  the  Interior,  the 
honorable  Secretary  of  War,  and  the  General  of  the  Army,  last  fall, 
and  meeting  with  a  favorable  resi)onse  from  the  Secretary  of  the  Inte- 
rior, who  has  exclusive  charge  of  Indian  affairs,  I  set  to  work  to  make 
a  reconnaissance  of  the  country  about  which  dreamy  stories  have  been 
told,  especially  by  Father  De  Smet. 

I  first  thought  that  Fort  Laramie,  which  is  not  much  more  than  one 
hundred  miles  from  the  Black  Hills,  would  be  the  best  place  to  start 
the  reconnaissance  from,  but  on  visiting  Fort  Laramie  last  fnll,  and 
again  in  the  winter,  I  found  the  condition  of  the  temper  of  the  Indians 
such  as  would  probably  provoke  hostilities.  I  then  turned  my  atten- 
tion to  Fort  A.  IJncoln,  on  the  Missouri  Kiver,  at  the  end  of  the  North- 
ern Pacific  Kailroad,  where  most  of  the  Seventh  Cavalry,  under  command 
of  Lieut.  Col.  George  A.  Custer  was  stationed,  as  the  most  suitable 
place  to  start  from,  although  the  distance  was  three  times  as  great  as 
from  Fort  Laramie.  On  visiting  Fort  Lincoln  in  the  spring,  1  found 
everything  favorable,  and  two  or  three  Indian  guides  had  been  secured 
by  Colonel  Custer,  with  whom  I  had  previously  communicated,  who 
stated  that  the  route  to  the  Black  Hills  was  practicable.  I  then  re- 
turned and  secured  the  necessary  authority  for  the  reconnaissance,  and 
directed  General  Terry  to  organize  the  expedition  and  put  Colonel  Cus- 
ter in  command,  whom  I  thought  especially  fitted  for  such  an  under- 
taking. 

The  reconnaissance  was  successful.  The  country  of  the  Black  Hills 
was  found  to  be  much  better  than  was  expected,  with  plenty  of  good  tim- 
ber and  considerable  good  soil  at  high  altitudes,  and  an  abundant  sup- 
ply of  good  water  and  grass.  Some  gold  was  found  near  Harney's  Peak, 
but  of  its  abundance  there  is  at  present  no  reliable  information.  Suffi- 
cient time  could  not  be  given  by  an  expedition  such  as  that  of  Colonel 
Custer  to  prospect  and  determine  its  quantity.  The  color  of  gold  Ciin 
be  found  almost  anywhere  in  any  of  the  now  existing  western  Territo- 
ries, but  often  its  quantity  is  confined  to  the  few  particles  which  make 
the  color.  I  have  for  five  or  six  years  past  believed  there  were  exten- 
sive deposits  of  gold  in  the  country  west  of  the  Black  Hills,  extending 
as  far  west  as  the  Old  Crow  reservation  in  Montana,  and  as  far  south 
as  the  Wind  Kiver  Mountains  in  Wyoming,  embracing  the  valleys  of 
Powder  River,  Tongue  Uiver,  Big  Kosebud,  Big  Horn,  Little  liosebud, 
and  Wind  River.  It  is  possible  that  it  may  exist  in  quantities  to  be  of 
great  national  importance;  and  the  valleys  of  some  of  the  rivers  named, 
especially  of  Wind  River  and  the  Big  Horn,  are  of  great  agricultural 
im|>ortauce,  having  good  soil  and  the  greatest  abundance  of  timber  and 
water. 

The  country  of  the  Black  Hills  examined  by  Colonel  Custer  is,  I  am 
led  to  believe,  of  great  value  for  its  tiuiber,  and  it  contains  some  gold 
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and  silver,  but  tlie  tests  in  the  Custer  recounaissance  are  uot  sufficient 
to  establish  their  existence  in  large  quantities.  I  again  recommend  the 
establishment  of  a  large  military  post  there  for  the  reasons  given  in  my 
last  report,  viz,  better  control  of  the  Indians. 

The  disturbances  in  the  Department  of  the  Platte  were  not  frequent 
until  the  early  part  of  the  year,  when  Lieutenant  Kobinson,  Fourteenth 
Infantry,  and  Corporal  Coleman  of  the  same  regiment,  were  wantonly 
murdered  while  in  charge  of  a  lumber-train  returning  from  a  Govern- 
ment saw-mill  situated  near  Laramie  Peak.  This  seemed  to  be  the 
signal  for  other  Indian  depredations  and  the  commencement  of  great 
troubles  at  l^ed  Cloud's  and  Spotted  Tail's  agencies,  which  were  located 
on  White  liiver,  one  hundred  and  twenty  and  one  hundred  and  fifty 
miles,  respectively,  northeast  from  Laramie.  At  the  request  of  the 
Department  of  the  Interior,  troops  had  to  be  sent  for  the  protection  of 
the  Indian  agents  and  their  employes  at  these  agencies,  in  the  dead  of 
winter,  entailing  great  suflering  and  a  heavy  expense  to  the  Army. 
Upon  their  arrival,  the  hostile  bands  withdrew  from  the  agencies, 
leaving  the  peacefully  inclined  to  remani  under  the  i)rotectjon  of  the 
soldiers ;  the  hostiles  fleeing  north,  toward  Powder  Kiver  and  the  Big 
Horn  Valleys,  but  not  without  first  sending  out  their  young  warriors  to 
steal  stock  and  take  a  scalp  whenever  and  wherever  they  could  do  it 
without  much  danger  to  themselves.  The  acts  of  these  bands  seemed 
to  fire  up  the  blood  of  the  Northern  Cheyennes  and  Arapahoes,  two 
small  tribes  who  belong  to  Ked  Cloud's  agency,  and  who  usually  make 
their  home  at  or  near  Pumpkin  Butte,  on  the  headwaters  of  Powder 
River,  or  sometimes  farther  west  in  the  lower  valley  of  Wind  Kiver, 
where  it  flows  through  the  Owl  Creek  range  of  the  liocky  Mountains. 
From  this  last-named  point  they  commenced  a  series  of  raids  upon 
friendly  Shoshones,  near  Camp  Brown,  in  the  Wind  Kiver  country,  steal- 
ing horses  and  other  stock  from  settlers  living  in  the  valleys  of  the  Big 
and  Little  Popo-a-gil  Kivers. 

This  state  of  things  continued  until  the  latter  part  of  June,  when 
General  Ord  and  myself  arrived  at  Camp  Brown,  on  a  tour  of  inspec- 
tion. The  evening  of  our  arrival,  word  was  brought  in  by  Shoshone 
scouts  that  they  had  discovered  the  camp  of  a  large  war-party  about 
ninety  miles  distant,  and  Capt.  A.  E.  Bates,  of  the  Second  Cavalry,  was 
ordered  to  attack  the  camp  at  once  and  break  up  this  rendezvous,  if 
possible. 

Taking  his  company,  and  about  one  hundred  and  sixty  friendly 
Shoshones,  Captain  Bates  moved  promptly  on  the  enemy,  and  after  a 
most  gallant  fight  completely  routed  hini,  killing  twenty-six  and  wound- 
ing a  large  number,  of  whom  twenty-one  are  since  reported  dead.  Our 
loss  was  four  killed  and  five  wounded,  Lieut.  K.  H.  Young,  Fourth 
Infantry,  being  among  the  latter  number.  I  take  pleasure  in  commend- 
ing the  conduct  of  Captain  Bates,  Lieutenant  Young,  Lieut.  F.  U.  Rob- 
inson, and  Acting  Assistant  Surgeon  Thomas  G.  Maghee  iu  this  action. 
After  this  punishment  the  two  bands  of  Cheyennes  and  Arapahoes 
moved  to  Pumpkin  Butte  and  sent  a  delegation  to  Fort  Fetterman,  ask- 
ing, with  a  great  deal  of  bluster,  whether  we  wanted  war.  The  reply 
was  "yes,^  and  that  we  would  kill  as  many  of  them  as  we  could,  unless 
they  stopped  their  depredations  and  returned  to  their  agency,  which 
they  concluded  to  do,  and  accordingly  lost  no  time  in  coming  in.  Small 
parties  of  Sioux,  however,  continued  their  depredations  north  of  Fort 
Steele,  killing  a  number  of  i)erson8,  until  recefitly,  when  General  Ord 
was  able  to  send  a  small  column  iu  that  direction,  since  which  time  they 
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have  (lisaj»i>eared.  So  far  as  heard  from,  this  coliimu  has  accomplished 
no  great  results,  bat  met  with  a  slight  disaster  iu  encountering  a  heavy 
snow-storm  on  the  L'd  of  September.  It  has  now  returned  and  will  be 
disbanded,  and  the  troops  sent  to  their  winter  quarters. 

Numerous  raids  were  also  made  into  the  Department  of  the  Platte,  on 
the  settlements  in  the  northeast  of  Nebraska,  and  on  the  semi  civilized 
Ottoe  and  Ponca  Indians  located  there.  The  annoyance  was  great,  but 
the  loss  only  a  few  lives  and  a  considerable  amount  of  stock. 

The  troops  in  the  Department  of  the  Platte  have  been  kept  active  and 
numerous  changes  have  taken  place,  for  a  deUiiled  account  of  which, 
and  for  other  information,  I  respectfully  refer  to  the  accompanying 
reports  of  General  Ord  and  his  subordinate  officers. 

Indian  troubles  in  the  Department  of  the  Missouri,  with  the  exception 
of  occasional  annoyances  in  New  Mexico,  were  quite  insignificant  until 
last  June,  when,  the  grass  being  well  grown,  the  restless  and  turbulent 
nature  of  the  Indian  began  to  manifest  itself  j  and  about  this  time  they 
attacked  Major  Compton,  Sixth  Cavalry,  who,  with  a  small  detachment 
of  troops,  was  accompanying  a  paymaster  from  Camp  Supply,  Ind.  T., 
to  Fort  Dodge,  Kans.  They  were  worsted  in  the  encounter,  however, 
losing  four  killed  and  a  number  wounded.  Immediately  thereafter 
many  horrible  massacres  occurred,  perpetrated  principally  by  the  Chey- 
ennes,  assisted  by  small  parties  of  the  Kiowas  and  Comanches,  culmi- 
nating in  a  general  and  determined  attack  upon  some  butfalo-hunters 
who  had  established  a  ranch  on  the  main  Canadian  River,  at  Adobe 
Walls,  located  in  what  is  known  as  the  Pan-handle  of  the  State  of 
Texas.  The  attack  was  an  unusually  gallant  one  for  the  Indians  to 
make,  but,  after  several  days'  fighting,  they  were  repulsed  with  severe 
loss  of  life  on  their  side.  Before  the  date  of  this  attack,  however,  the 
agent  of  the  Arapahoes  and  Cheyennes  had  been  compelled  to  abandon 
his  post,  and  many  lives  were  lost  at  and  in  the  vicinity  of  the  agency. 
Small  parties  of  hostile  Indians  bad  also  made  their  appearance  along 
the  frontier  line  of  settlements  in  Southern  Kansas  Jind  Southeastern 
Colorado. 

On  the  21st  of  July  authority  was  received  from  the  Department  of 
the  Interior,  through  the  Secretary  of  War,  to  invade,  if  necessary,  the 
special  Indian  reservations  set  aside  for  these  Indians  within  the  limits 
of  Indian  Territory,  or,  in  other  words,  to  punish  them  wherever  they 
might  be  found.  General  Pope  was  then  authorized  to  push  his  troops 
into  the  field  and  carry  out  this  condition  to  the  best  of  his  ability. 

The  result  has  been  the  organization  of  a  column  under  Col.  N.  A. 
Miles,  Fifth  Infantry,  which  advanced  against  the  Indians  from  Camp 
Supply,  Ind.  T.,  via  Antelope  Hills;  and  another  column,  under  Maj. 
W.  H.  Price,  Eighth  Cavalry,  who  moved  <lown  the  Canadian  River 
from  FoTtR  Bascom  and  Union  to  join  Colonel  Miles,  at  or  near  the  An- 
telope Hills. 

Colonel  Miles  encountered  the  Indians  near  the  headwaters  of  the 
Wfishita  Uiver,  and  kept  up  a  running  fight  for  several  days,  the  Indians 
st<M(lily  falling  back  until  they  reached  the  hills,  eight  miles  from  Salt 
i  «>rk  of  licd  River  where  they  made  a  bold  stand,  but  were  promptly 
attacked  and  route<l,  and  pursued  iu  a  southwesterly  direction  across 
Miiin  Red  River  and  out  on  to  the  Staked  Plains,  losing  heavily  in  men, 
animals,  and  baggage.  Owing  to  a  want  of  supplies  Colonel  Miles  was 
at  length  forced  to  abandon  the  pursuit  and  return  to  a  point  near  An- 
t4'lope  Hills,  where  supplies  had  been  sent  him.  This  train  of  supplies, 
which  met  hiui  at  the  pDint  indicated,  had  been  attacked  by  a  largo 
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force  of  Indians,  principally  Kiowas  from  tlic  Wicliita  agrency,  while 
moving  on  the  Washita  lliver  above  that  place,  but  had  been  most  gal- 
lantly and  successfully  defended  by  Captain  Lyman  4ind  Lieutenant 
Lewis  with  a  small  train-guard  of  about  sixty  men,  Lieuteiiant  Lewis 
receiving  a  severe  wound  in  the  action. 

Colonel  Miles  has  by  this  time,  in  all  i)robability,  resumed  the  pur- 
suit of  the  hostile  tribes,  and  in  conjunction  with  the  column  of  Colonel 
Mackenzie,  who  is  moving  up  from  Texas  toward  the  headwaters  of  Red 
Kiver,  almost  to  the  very  spot  w  here  Colonel  Miles  has  driven  the  In- 
dians, and  Lieutenant-Colonel  Davidson,  w  ho  has  been  moving  with  his 
command  since  the  10th  of  September  up  the  Washita  Kiver,  together 
with  Lieutenant-Colonel  Buell,  who  is  moving  from  Fort  Sill,  up  the 
main  Ked  River,  we  may  well  anticipate  lively  times  for  these  unruly 
Indians. 

All  of  these  columns  were  pushed  out  much  sooner  than  w  as  desira- 
ble, especially  that  of  Colonel  Miles  and  Major  Price;  but  I  deemed  it 
necessary  that  we  should  take  the  field  at  once,  to  prevent  hostile  In- 
dians from  forcing  out  those  of  their  tribes  who  had  made  up  their  minds 
to  remain  at  peace,  and,  also,  to  prevent  the  accumulation  of  winter 
supplies  from  the  buffalo  herds.  As  these  hostile  Indians  have  their 
families  and  stock  with  them,  and  as  Colonel  Miles  has  given  them  but 
little  time  to  hunt  for  the  last  six  or  eight  weeks,  and  as  all  of  our  col- 
umns are  now  in  the  field,  we  may  hope  for  good  results  soon.  Still  the 
country  is  large,  and  it  may  take  us  until  midwinter  to  accomplish  the 
object  in  view,  namely,  the  definite  settlement  of  Indian  troubles  in  the 
Southwest  forever. 

1  respectfully  difl'er  with  General  Pope  as  to  the  chief  causes  of  these 
Indian  troubles,  and  attribute  it  to  the  immunity  with  which  these  tribes 
have  been  treated  in  all  their  raids  into  Texas  for  the  past  three  years. 
Their  reservations  have  furnished  them  supplies  with  which  to  make 
the  raids,  and  sheltered  them  from  pursuit  when  they  returned  with 
their  scalps  and  plunder. 

There  is  no  doubt  that  the  advance  of  settlers  and  the  operations 
of  authorized  surveying  parties  iu  the  Indian  Territory  and  Kansas,  and 
also  the  buttalo-hunters  at  Adobe  Walls,  irritated  them;  but  the  busi- 
neas  in  which  these  parties  were  engaged  made  war  an  exceedingly  un- 
desirable thing  for  them.  No  man  of  close  observation,  it  seems  to  me, 
can  travel  across  the  great  plains  from  Nebraska  and  Wyoming  dow^n 
to  Texas,  and  see  the  established  ranches  with  their  hundreds  of  thou- 
sands of  head  of  cattle,  sheep,  and  horses,  together  with  the  families  of 
the  owners,  and  reasonably  think  that  these  people,  so  much  exposed, 
and  having  such  valuable  interests,  are  desirous  of  provoking  Indian 
wars. 

There  was  a  time,  possibly,  when  the  population  of  the  Indian  fron- 
tier may  have  been  desirous  of  Indian  troubles,  but  that  has  passed 
long  ago.  It  was  when  the  country  between  the  Missouri  River  and  the 
Rocky  Mountains  was  a  barren  desert;  while  now  it  is  the  grazing- 
ground  for  the  stock  consumed  by  the  population  of  our  eastern  cities. 
This  outbreak  does  not  look  to  me  as  being  originated  by  the  action  of 
bad  white  men,  or  the  sale  of  whisky  to  Indians  by  the  traders.  It  is 
the  result  of  the  restless  nature  of  the  Indian,  who  has  no  profession 
but  arms,  and  naturally  seeks  for  war  and  plunder  when  the  grazing 
gets  high  enough  to  feed  his  ponies. 

The  troops  iu  the  Department  of  Texas  have  been  subjected  to  an 
extraordinary  activity  during  the  past  fiscal  year.     It  has  two  frontier 


Digitized  by  VjOOQIC 


28  REPORT  OF  THE  SECRETARY  OF  WAR. 

lines/one  on  the  Rio  Grande,  the  other  the  line  of  Indian  country  on 
the  northern  frontier.  Altairs  on  the  liio  Grande  line,  especially  on  the 
Upper  liio  Grande,  have  become  almost  entirely  settled  since  the  hand- 
some chastisement  given  to  the  Indians  near  Santa  Kosa,  in  ]\Iexico,  by 
Colonel  ^NFackenzie,  Fourth  Cavalry.  It  has  resulted  in  the  return  of 
many  of  the  Kickapoo  Indians  to  their  reservation  in  the  Indian  Terri- 
tory, and  the  most  friendly  action  on  the  part  of  the  Mexican  authorities 
to  prevent  Indian  raids  in  the  future.  Considerable  annoyance  has 
been  felt  on  the  southern  line  of  the  IMo  Grande  from  Mexican  cattle- 
thieves,  but  even  these  raids  have  recently  subsided  to  a  great  extent. 

The  Indians,  however,  from  the  reservation  in  the  Indian  Territory 
about  Fort  Sill,  and  the  reservation  of  the  Cheyennes  on  the  Canadian 
liiver,  have  constantly  committed  depredations  in  Texas.  They  could 
not  be  pursued  any  farther  than  to  the  Indian  Territory,  and  were 
relieved  in  consequence  from  all  risk,  or  even  embarrassment,  for  the 
lives  taken  and  property  destroyed.  The  troops,  as  will  be  seen  from 
General  Augui's  report,  were  wonderfully  active,  but  the  country  is  so 
large  and  the  reservatioiis  so  near  at  hand,  that  it  was  only  in  a  few 
instances  the  savages  could  be  overtaken  and  punished.  Of  the  cases 
of  this  character  were  the  pursuit  and  chastisement  given  by  Lieut. 
Col.  G.  P.  Buell,  Eleventh  Infantry,  who  overtook  a  party  of  hostile 
(^ua-hadee  Comanches,  February  5,  1874,  on  the  I)(mble  Mountain 
Fork  of  the  Drazos,  about  one  hundred  miles  west  of  Fort  GrilTlu,  and 
killed  eleven  Indians  and  recaptured  sixty-five  head  of  stolen  stock. 
The  punisliment  administered  by  the  late  Lieut.  C.  L.  Hudson,  Fourth 
Cavalry,  to  a  party  of  marauding  Comanches  on  the  West  Fork  of  the 
Nueces,  December  9,  187^,  w  ho  had  just  before  killed  fourteen  herders 
on  the  Olamo,  was  exceedingly  meritorious.  The  pursuit  by  Lieutenant 
Gillmore,  Tenth  Cavalry,  of  a  band  of  hostile  Indians  between  the  Ked 
liiver  and  the  Big  Wichita,  on  the  night  of  May  2,  1874,  who  had  to 
abandon  all  their  stolen  property  to  escape  capture  by  the  troops,  and 
the  recapture.  May  18,  by  Ca|)t.  C.  Bentzoni,  Twenty-fifth  Infantry,  of 
stolen  property  from  a  squad  of  hostile  Indians,  who  had  left  the  Fort 
Stanton  reservation,  New  Mexico,  to  raid  in  Western  Texas ;  and  while 
these  actions  were  especially  noticeable,  they  are  not  any  more  to  be 
praised  than  the  conduct  of  both  officers  and  men  in  over  a  hundred 
cases  of  pursuit  of  hostile  and  depredating  Indians. 

After  the  outbreak  in  the  Dei)artment  of  the  Missouri,  which  may  be 
dated  from  the  attack  on  Major  Compton's  party,  between  Fort  Dodge 
and  Camp  Supply,  the  Indians  were  stimulated  to  further  activity  in 
the  direction  of  Texas,  and  the  authority  of  the  date  of  July  20,  1874, 
had  to  be  obtained  from  the  Secretary  of  the  Interior  to  punish  the 
hostile  Indians  wherever  found.  This  led  to  the  withdrawal  of  Colonel 
Mackenzie,  Fourth  Cavalry,  from  the  Rio  Grande  line  up  to  the  point 
on  the  headwaters  of  the  Brazos,  known  in  former  expeditions  as  Mac- 
kenzie's Supply  Camp,  where  an  expedition  was  organized  to  operate 
north  to  the  headwaters  of  the  lied  River,  to  catch  all  Indians  driven 
southwest  by  Colonel  Miles,  who  was  coming  down  from  the  Antelope 
Hills.  A  column  was  also  formed  at  Fort  Sill  to  move  up  the  Washita 
and  drive  to  the  same  point  all  Indians  who  might  be  found  on  that 
river.  Also,  another  column  at  same  post,  under  Lieut.  Col.  G.  P. 
Buell,  Eleventh  Infantry,  to  advance  up  the  river  and  drive  out  to 
Colonel  Mackenzie  all  Indians  who  might  have  taken  refuge  on  that 
stream. 

It  will  thus  be  seen  that  the  operations  of  Colonel  Miles,  L'cutenant- 
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tjolouel  Davidson,  Lieutenant-Colonel  Bnell,  and  Major  Pricip,  (who 
came  down  the  Canadian  from  Fort  Bascom,)  will  result  in  foreing  the 
hostiles  to  the  vicinity  of  Colonel  ^lackenzie.  All  these  arranfj;einent8 
have  worked  admirably,  so  far,  and  it  is  hoped  that  the  very  best  results 
which  could  be  expected  will  be  accomplished,  and  that  we  may  settle 
the  Indian  question  forever,  so  far  as  the  Kiowas,  Comanches  and  Chey- 
ennes  in  the  Southwest  are  concerned. 

The  constant  activity,  and  the  labor  imi)osed  on  the  troops  of  this 
division  during  the  last  year,  and  the  expense  incident  thereto,  have 
arisen  from  the  small  number  of  troops  which  can  be  s[)ared  for  the 
control  of  so  many  interests  and  so  large  a  territorial  command.  Still, 
it  may  be  said  of  the  expeditions  now  in  the  tield  against  the  Indians 
in  the  Southwest,  and  operations agaiust  Indians  farther  north,  and  the 
Black  Hills  expeditious,  that  they  are  not  nearly  so  expensive  as  oue 
would  suppose,  as  the  saving  in  tiie  reduction  of  the  forage  rations  and 
the  rations  of  the  men  iu  the  field  is  fully  equivalent  fcr  the  increased 
expenditure  in  transportation  when  we  have  our  own  wagons  ami  teams. 

KespectfuUy  submitting  this  brief  report,  with  the  reports  of  the 
tlepartment  commanders, 

I  am,  colonel,  verv  resi>ectfully,  your  obedient  servant, 

r.  H.  SHE  KID  AX, 
Lieutenant- General  Commanding. 

<;ol.  W3I.  D.  Whipple, 

^{ss't  Adft  (hnl,  Jlcadquarters  <>/  the  Army,  Saint  Louis,  Mo. 


REPORT  OF  BVT.  MAJ.  GEN.  JOHN  TOPE. 

Headi^uarters  Department  of  the  Missouri, 

Fort  Leavemcorthj  Kans.^  September  7, 1874. 
Colonel  :  I  have  the  honor  to  submit  the  following  report  of  affairs 
in  this  department  tor  the  past  year: 

INDIAN   affairs. 

U})  to  the  1st  of  March, -1S74,  there  were  no  ditiiculties  of  a  geuerat 
character  with  the  Indians  since  the  date  of  my  last  annual  report,  bus 
during  the  month  of  March  it  became  manifest  that  the  small  iucursionl 
of  Indians  into  the  frontier  settlements  common  to  our  experience  every 
spring  were  certain  to  be  made.  Along  the  Medicine  Lodge  (>reek,  iu 
Southern  Kansas,  several  persons  were  killed  in  March,  and  from  that 
time  to  July  1  small  forays  into  that  part  of  Kansas  continued  to  be 
made.  Early  in  July  a  general  movement  of  the  Cheyennes  in  small 
war  parties  was  made  all  along  the  frontier  of  Kansas,  Colorado,  and 
Xew^  Mexico,  and  a  considerable  number  of  people,  mainly  herders  or 
hunters,  were  killed.  The  Indians  tried  along  our  whole  lines  in  many 
places,  but  did  not  anywhere  break  through  into  the  settlements  in  this 
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department  except  in  one  or  two  places,  and  even  tben  did  not  pene- 
trate more  than  a  very  short  distance  before  tbey  were  forced  to  retreat. 
We  had  not  the  right  to  intrude  on  their  reservations,  and  could  pursue 
them  no  farther  than  the  lines  of  the  boundary.  The  troops  followed 
and  struck  them  wherever  it  was  possible  outride  of  their  reservations. 
Several  sharp  skirmishes  with  the  troops  took  place,  but  only  small 
parties  of  Indians  were  anywhere  found  together.  About  thirty  at- 
tacked MHJor  Compton,  Sixth  Cavalry,  returning  from  Camp  Supply 
with  a  small  infantry  escort,  but  he  charged  the  Indians  rapidly,  killed 
four,  left  on  the  field,  and  wounded  live  or  six  others.  Though  a  small 
affair,  it  was  quite  spirited  and  successful.  A  trading-post,  as  is  under- 
stood, not  with  any  permit  or  license  from  the  Indian  Bureau,  or  any 
other  United  States  authority,  was  established  by  some  persons  doing 
business  in  Dodge  City,  at  Adobe  Walls,  in  the  Pan-IIaudle  of  Texas, 
and  far  beyond  the  limits  of  this  department,  to  trade  with  the  Chey- 
ennes  and  Arapahoes,  and  such  other  Indians  as  might  come  there,  but 
mainly  to  supply  the  buffalo-hunters,  whose  continuous  pursuit  and 
wholesale  slaughter  of  the  buffalo,  both  summer  and  winter,  had  driven 
the  great  herds  down  into  the  Indian  reservations.  This  trading-post 
sold  arms  and  ammunition,  whisky,  &:c.,  not  only  to  the  hunters,  but  to 
the  Indians,  and  the  very  arms  and  ammunition  thus  furnished  to  the 
Indians  they  afterward  used  to  attack  and  break  up  this  trading- post, 
which  was  j)ut  there  to  enable  the  white  hunters  to  invade  unlawfully 
the  Indian  reservation.  There  can  be  no  doubt,  from  the  facts  that 
have  reached  these  headquarters  from  good  authority,  that  th6  present 
difficulties  with  the  Cheyennes  were  mainly  caused  by  the  unlawful  in- 
trusion and  illegal  and  violent  acts  of  the  white  hunters.  When  the 
Cheyennes  made  their  attack  upon  this  trading  post  they  were  badly 
repulsed,  but  the  proprietors  made  an  application,  through  the  governor 
of  Kansas,  not  for  i)rotection  of  life,  but  to  enable  them  to  keep  up  their 
trading-post  and  the  illicit  traffic  which  had  brought  on  this  Indian 
war.  As  I  did  not  consider  it  proper  or  right  to  defend  such  traffic,  I 
decline<l  to  send  a  force  for  any  such  purpose,  and  the  traders,  it  is  un- 
derstood, left  there  and  brought  back  their  goods  to  the  settlement. 

Beginning  in  this  manner,  the  trouble  increased  until  the  whole  of 
the  Cheyennes  and  most  of  the  Comanches  and  Kiowas  were  involved 
in  it,  and  it  became  necessary  to  make  some  general  movemet  of  troops 
against  these  Indians.  The  permission  of  the  Interior  Department  was 
necessary  before  troops  could  move  on  to  the  Indian  reservations  to 
punish  the  hostile  Indians. 

That  permission,  after  oome  delay,  was  telegraphed  me  on  the  21st  of 
July,  and  I  at  once  arranged  an  expedition  under  Col.  N.  A.  Miles,  Fifth 
Infantry,  consisting  of  eight  companies  of  the  Sixth  Cavalry,  and  four 
companies  of  the  Fifth  Infantry,  with  three  small  field  guns,  to  move 
against  the  hostile  Indians  on  their  reservations. 

To  act  in  conjunction  with  this  main  force,  moving  south  from  Camp 
Supply  toward  Fort  Sill,  I  directed  Major  Price,  Eighth  Cavalry,  with 
four  companies  of  cavalry,  to  move  east  from  Fort  Union  along  the 
Canadian  liiver  as  far  as  Antelope  Hills,  and  there  join  Colonel  Miles, 
or  act  independently,  as  circumstances  might  dictate.  These  t\vo  com- 
mands ouglit  to  have  been,  and  doubtless  were,  in  the  immediate  vicin- 
ity of  Antelope  Hills  on  the  27th  or  28th  of  August.  No  reports  from 
them  since  they  reached  there  have  yet  been  received,  though  daily 
looked  for. 

The  last  news  from  the  Indians  indicates  that  they  have  been  obliged 
to  move  in  toward  the  head  of  the  Washita  for  want  of  water,  and  that 
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their  combined  force  in  tbat  region  numbers  about  eight  hundred  war- 
riors. 

Miles  has  seven  hundred  and  forty-four  effective  men,  thoroughly 
equipped  and  furnished  ;  Price  about  two  hundre<l  and  fifty  ;  a  force, 
altogether,  abundantly  able  to  deal  with  any  body  of  Indians  which  can 
be  brought  to  meet  them. 

At  the  same  time  I  sent  four  companies  of  the  Fifth  Infantry  and  one 
company  Sixth  Cavalry  to  the  Cheyenne  and  Arapahoe  agency,  on  the 
Canadian  River,  with  orders  to  Lieut.  Col.  Tiiomas  H.  Neill,  command- 
ing, to  post  himself  at  that  place,  and  seize  all  the  hostile  Indians  who 
had  been  raiding,  and  who  might  seek  safety  at  the  agency  from  the 
movements  of  Colonel  Miles  against  them  from  Camp  Supply.  Colonel 
Miles  himself  was  ordered  to  attack  all  hovStile  Indians,  and  to  seize  and 
hold  all  Indians  who  had  committed  depredations  wherever  found,  and, 
if  necessary,  to  visit  the  Indian  agencies  for  that  purpose. 

With  these  orders,  and  in  this  manner  and  force,  the  troops  are  now 
operating  from  this  dei)artment  against  the  Indians  on  their  reserva- 
tions. 

While  I  do  not  expect  complete  or  satisfactory  results  from  such 
movements  at  this  season  of  the  year,  when  the  Indians  can  move  freely 
and  live  easily  all  over  the  great  plains,  yet,  as  it  is  intended  to  keep  the 
troops  on  this  service  until  this  matter  is  settled,  even  if  it  takes  all 
winter,  there  is  no  doubt  that  a  satisfactory  result  will  finally  be  reached, 
so  far  as  the  military  has  anything  to  do  with  it. 

The  time  will  come  when  the  severity  of  the  winter  will  force  the  In- 
dians to  come  in  where  they  must  surrender  to  the  troops,  and  with  this 
surrender  the  whole  function  of  the  military  will  have  been  discharged, 
and  the  question  which  will  confront  the  Government  will  be  what  to 
do  with  the  Indians. 

NEW  MEXICO. 

In  New  Mexico  the  year  has  been  one  of  unusual  quiet  with  the  In- 
dians, and  no  general  difficulty,  nor  indeed  any  difficulty  whatever,  be- 
yond occasional  thieving,  is  expected  with  them. 

There  is  but  scant  force  left  behind  to  i)rovide  against  any  raids  on 
the  settlements  during  the  absence  at  such  long  distances  of  the  troops 
in  the  field,  but  it  is  hoped  that  the  Indians  will  have  too  much  to  at- 
tesd  to  at  home  to  undertake  raids  of  any  magnitude  so  far  away. 

The  troops  in  this  department  are  in  excellent  condition,  and  fit  for 
any  service.  The  ^Nineteenth  Infantry  has  replaced  the  Third  Infantry, 
but  the  exchange  of  the  Fifth  and  Sixth  Cavalry  was  prevented  by  the 
Indian  troubles,  and  probably  cannot  be  made  before  spring. 

I  have  no  recommendations  of  a  general  character  to  make  which 
have  not  been  made  once  and  again  in  previous  reports,  and  to  them  I 
respectfully  refer,  if  it  be  ever  intended  to  take  action  on  matters  set 
forth  therein. 

I  transmit  herewith  reports  of  the  chiefs  of  the  several  departments 
of  the  general  staff  serving  at  these  headquarters ;  also  roster  and  field- 
return  of  troops  serving  in  this  Department. 

I  am,  colonel,  very  respectfullv,  your  obedient  servant, 

JNO.  POPE, 
Brevet  Major-Gencral  Commandin(j, 

Col.  E.  C.  Drum, 

AshH  Adft  Gen,  Military  Division  of  the  Missouri^  Chieago,  III, 
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KEPOUT  OF  BRIG.  GEX.  E.  O.  i\  ORD. 

Headquarters  Department  of  the  Platte, 

Omahay  Kebr.j  September  9,  1874. 

Sir  :  During  the  past  year  tlie  troops  in  this  department,  consisting 
of  fifty  companies  of  infantry  and  twenty  of  cavalry,  with  headquarters 
of  seven  regiments,  have  been  engaged  mainly  in  covering  the  settle- 
ments ami  extensive  stock  ranches  on  both  sides  of  the  Union  Pacific 
Railroad  in  Ctah,  Wyoming,  Colorado,  and  Nebraska,  from  incursions 
and  depredations  of  Indians,  and  in  i)rotecting  the  agencies  established 
in  the  Indian  country. 

The  tirst-named  purpose  has  been  accomplished  by  keeping  detach- 
ments, generally  of  cavalry,  continually  moving  over  and  across  the 
country  most  infested  by  raiding  parties,  or  by  bands  authorized  under 
existing  treaties  to  hunt  outside  of  their  reservations. 

The  protection  of  the  troops  was  last  winter  asked  by  the  Interior 
Department  for  the  Red  Cloud  and  Spotted  Tail  agencies  in  Northern 
Nebraska,  and  which  it  was  then  apprehended  were  in  great  danger  of 
attack.  A  column  composed  of  fourteen  companies,  six  of  cavalry  and 
eight  of  infantry,  was  therefore  forwarded  in  February,  and  during  such 
inclement  weather  that  the  mercury  in  the  thermometer  sunk  to  25^ 
below  zero.  Tbe  greater  ])art  of  this  comnmnd  marched  two  hundred 
and  fifteen  miles  to  the  Spotted- Tail  agency-,  witli  a  loss  of  only  a  few 
of  the  men\s  hands  and  feet ;  but  tiiey  reached  their  destination  in  time 
to  protect  the  traders  and  agents  there,  and  have  nmintained  quiet 
since. 

The  cost  of  this  expedition  and  keeping  the  troops  at  the  agencies  is 
about  8'>0,()0().  As  it  was  known  that  the  agencies  had  been  frequently 
threatened  with  attack  before  the  removal  from  their  former  locations, 
and  that  the  agent  at  lied  ("loud  had  often,  in  much  trepidation  and  in 
a  great  hurry,  called  for  soldiers  to  jirotect  him,  it  is  dirticult  to  under- 
stand the  propriety  of  moving  the  agencies  so  far  from  the  reach  of  the 
troops. 

A  third  agency,  that  of  the  Shoshones,  a  peaceable  tribe,  is  protected 
from  raids  of  the  Sioux  and  other  hostile  tribes  by  two  companies  (one 
of  cavalry  and  one  of  infantry)  stationed  at  Camp  Brown,  in  the  Wind 
Kiver  Valley.  Since  the  reduction  of  the  Shoshone  reservation  in  this 
valley  a  flourishing  settlement  has  commenced  there,  but  its  safety  and 
the  comfort  of  its  remote  settlers  were  frequently  disturbed  by  the  Sioux, 
Cheyennes,  and  Arapahoes  who  infested  that  vicinity.  Quite  a  number 
of  men  and  women  had  been  murdered,  and  the  former  had  to  i)low, 
travel,  and  sleep  with  his  arms  ready.  Last  summer  the  hostiles estab- 
lished a  camp  near  the  head  of  tiie  Bad  Water,  a  tributary  of  Wind 
Iviver,  about  eighty  miles  from  the  agency,  and  from  which  their  raid- 
ing-parties  began  to  depredate  on  the  settlers  and  Slioshones.  The  lat- 
ter trailed  the  raiders  to  their  camp,  and  it  being  entirely  outside  of 
their  reservation,  on  the  application  of  the  Shoshone  agent,  a  company 
of  cavalry,  under  Captain  Bates,  was  sent  to  attack  the  camp  and  break 
it  up.  This,  under  guidance  of  the  Shoshones,  they  succeeded  in  doing 
with  the  loss  of  two  soldiers  killed  and  one  oftieer  ami  three  privates 
wounded,  and  two  Shoshones  killed  and  two  wounded.  The  enemy's 
loss  was  reported  to  be  about  twenty-six  killed  and  a  proportionate 
number  wounded, of  whom  it  is  reported  that  twenty-one  have  since  died. 
(Japtain  Bates's  attacking-party  was  about  half  the  strength  of  the 
enemy,  and  the  unusual  execution  of  our  men  may  be  attributed  to  the 
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continual  target-practice  which  the  department  commander  has  enforced 
at  every  post  in  the  department. 

Shortly  after  the  affair  above  mentioned,  Captain  Bates,  with  his  In- 
dian scouts,  overhauled,  killing  one  of  a  small  raiding-party  returning 
from  the  Seminole  mines,  from  which  they  htul  aided  in  driving  the  mi- 
ners. I  then  organized  a  movable  column  of  five  companii^s  Of  cavalry 
and  two  companies  of  infantry  to  push  out  from  near  Rawlins  Springs 
into  the  country  along  the  slopes  of  the  Big  Horn  Mountains,  occupied 
by  the  roving  hostile  bands,  with  directions  to  hunt  for  the  trails  of 
raiding-parties  who  have  been  engaged  in  running  off  stocic  belonging 
to  emigrants,  and  breaking  up  mining  camps  and  outlying  ranchos, 
and  to  pursue  them  to  their  camps  or  villages,  and  when  there  was  rea- 
son to  believe  that  such  camps  were  the  rendezvous  of  the  hostiles,  to 
attack  and  break  them  up.  These  instructions  to  attack  the  hostile  In- 
dians wherever  found  have  been,  by  direction  of  Lieutenant  General 
Sheridan,  communicated  to  the  outside  bands  of  Arapahoes,Oheyennes, 
and  Sioux,  and  quite  a  number  of  them  have  sent  word  that  they  would 
get  into  the  agency  as  fast  as  they  could;  and  to-day,  in  answer  to  a 
communication  notifying  the  agent  at  Red  Cloud  that  the  Cheyennes 
and  Arapahoes  were  moving  in,  he  informs  me  that  they  are  in,  and 
about  half  the  hostile  Ogallalas  also. 

Besides  the  protection  afforded  by  the  troops  in  this  department  to 
settlers,  emigrants,  miners  and  Indian  agencies,  scouting-parties  have 
been  kept  out  all  summer  to  cover  the  operations  in  Nebraska  and 
Wyoming,  of  the  Grovernment  land  surveyors,  who  are  often  surrounded 
by  parties  of  the  roving  plain  Indians. 

Dufiug  the  year  the  barracks  and  quarters  at  Fort  Cameron,  Utah, 
have  been  completed,  and  are  reported  to  be  the  best  in  the  depart- 
ment; additional  company  quarters  have  been  built  at  Camp  Brown, 
Sidney  Barracks,  Forts  Sanders,  Steele,  and  Laramie,  and  at  Camp 
Douglas;  and  cavalry  stables  erected  at  Camp  Brown  and  Sidney  Bar- 
racks. 

Five  new  sets  of  company  barracks  have  been  ordered  to  be  built  at 
Camp  Douglas,  and  a  new  two-company  post  on  the  North  Loupe;  win- 
ter quarters  or  huts  for  five  companies  have  been  commenced  at  Camp 
Robinson,  Red  Cloud  agency,  and  will  probably  be  ready  for  the  troops 
by  November  next. 

The  Interior  Department  having  recently  ordered  the  removal  of  the 
Spotted  Tail  agency,  the  guard,  consisting  of  five  companies,  will  go 
with  it,  and,  if  possible  to  do  so,  before  cold  weather  commences  they 
will  be  hutted  there,  otherwise  it  may  be  necessary,  to  prevent  suffer- 
ing, to  bring  them  into  the  posts  where  barracks  and  quarters  have 
been  provided  for  them. 

The  recent  authentic  reports  that  gold  is  to  be  found  in  paying  quan- 
tities in  the  Black  Hills  of  Wyoming  has  created  much  excitement 
among  the  restless  portion  of  the  population  in  this  department,  and 
parties  of  prospectors,  large  and  small,  are  already  reported  as  prepar- 
ing to  invade  the  Indian  Territory  where  the  gold-fields  are  said  to  be. 

By  existing  treaty  the  Government  has  agreed  to  keep  white  men 
not  its  authorized  agents  from  trespassing  on  this  territory  ;  and  under 
this  new  condition  of  affairs  the  two  large  posts  recommended  by  the 
Lieutenant-General  in  his  last  year's  report,  as  important  on  or  near  the 
east  line  of  Wyoming  and  north  line  of  Nebraska,  will  be  indispensable, 
and  several  columns  of  cavalry  will  have  to  be  kept  moving  in  the 
gold-bearing  district  and  on  the  routes  leading  to  it,  else  the  gold-hunters 
3  w 
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will  find  their  way  tx>  the  Indian  reservation,  and,  as  has  been  the  case 
with  others  before  them,  will  come  to  grief. 

The  route  generally  taken  to  the  Sioux  agencies  on  White  River,  via 
Cheyenne,  being  difficult  and  roundabout,  I  sent  a  party  recently  from 
Sidney  to  see  if  a  shorter  and  better  one  could  not  be  found  from  that 
point,  which  is  much  nearer.  Such  a  route  they  have  found,  and  it  is 
rei)orted  to  be  sixty  miles  shorter  than  that  via  Cheyenne  to  feed  Cloud 
agency,  and  only  needing  a  good  bridge  over  the  North  Platte  River, 
near  Court  House  Rock,  to  make  it  passable  at  all  seasons.  The  river 
there  is  fordable  at  nearly  all  seasons,  but  it  is  seven-tenths  of  a  mile 
wide,  and  the  cause  of  serious  delay  to  trains.  As  such  a  bridge  would 
be  of  great  service  to  the  Indian  Department,  as  well  as  to  the  military, 
in  sending  supplies  to  those  agencies,  if  it  is  intended  to  retain  the 
latter  as  at  present  located  a  sufficient  time  to  warrant  it,  I  recommend 
that  an  appropriation  be  asked  of  Congress  to  build  this  bridge,  cost 
not  to  exceed  $30,000. 

The  experience  of  another  year  confirms  the  views  expressed  by  me 
in  previous  reports,  that  many  of  the  offenses  of  soldiers,  such  as  in- 
subordination and  desertion,  can  be  traced  to  the  insufficient  pay  re- 
ceived by  their  sergeants  and  corporals.  The  first  sergeant  has,  as  a 
rule,  necessarily  more  to  do  with  the  management  of  the  men  when  not 
on  duty  than  any  officer  in  the  company.  He  is  the  senior  and  is  held 
responsible  for  the  order  and  condition  of  the  men  in  quarters  and  at 
nearly  all  the  roll  calls,  yet  his  pay  is  but  $22  per  month.  The  Gov- 
ernment, I  am  satisfied,  loses  more  in  arms,  clothing,  and  by  desertion, 
due  to  the  mismanagement  of  the  best  first  sergeants  that  can  be  had 
for  the  pay,  than  would  be  required  to  pay  them  double  their  present 
allowance.  Sergeants  of  cavalry  and  infantrj^  have  to  serve  in  the  field 
frequently  in  command  of  detachments.  Sergeants  of  ordnance  never 
do,  yet  the  pay  of  the  latter  is  double  that  of  the  former.  This  ine- 
quality certainly  should  not  exist. 

For  the  present  location  of  troops  in  this  department  see  roster ;  for 
the  changes  that  have  occurred  during  the  year  see  abstract  B,  and  for 
the  year's  casualties^  abstract  C,  including  the  number  of  cases  tried  by 
general  courts-niartial  since  September,  1873,  for  desertions.  Abstract 
D,  accompanying  this  report,  contains  the  scouts  during  the  year  to 
30th  June. 

I  am,  very  respectfully,  your  obedient  servant, 

E.  O.  C.  ORD, 
Brigadier- General  Commanding. 

The  Assistant  Adjutant-General, 

Headquarters  Military  Division  of  the  Missouri^  Chicago^  III. 


REPORT  OF  BRIG.  GEN.  A.  H.  TERRY. 

Headquarters  Department  of  Dakota, 

Saint  Paul  J  Minn.,  September  9, 1874. 
Sir:  In  obedience  to  the  instructions  of  the  LieutenantGeneral  com- 
manding the  division,  I  have  the  honor  to  submit  my  annual  report  of 
military  attairs  in  this  department. 

^ly  last  report  was  made  on  the  13th  day  of  October,  1873.  At  that 
time  the  tnH)j>8  in  the  department  consistecl  of  the  Sixth,  Seventeenth, 
Twentieth,  and  Twenty -second  Regiments  of  Infantry,  and  the  whole  of 
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the  Seventh  and  four  companies  of  the  Second  Eegiment  of  Cavalry.  In 
June  of  the  present  jear  the  Twenty-second  Infantry  wasrelieve*!  by  the 
First  Infantry,  so  that  at  present  the  troops  under  my  command  are  as 
follows :  Four  companies  Second  Cavalry;  the  Seventh  Regiment  ot*  Cav- 
alry; the  First  Regiment  of  Infantry  ;  the  Sixth  Regiment,  of  Infantry  ; 
the  Seventh  Regiment  of  Infantry;  the  Seventeenth  Regiment  of  in- 
fantry ;  the  Twentieth  Regiment  of  Infantry.  Tbe  force  is  distributed  as 
ollows,  viz : 

The  headquarters  of  the  Seventh  Cavalry  at  Saint  Paul,  Minn. 

At  Fort  Snelling,  Minn.:  Regimental  headquarters  and  Companies 
C  and  H,  Twentieth  Infantry. 

At  Fort  Ripley,  Minn.:  Companies  B  and  G  of  the  Twentieth  Infantry. 

At  Fort  Pembina,  Dak.:  Companies  D,  F,  and  I  of  the  Twentieth 
Infantry. 

At  Fort  Totten,  Dak. :  Companies  K  and  E  of  the  Twentieth  Infantry. 
Companies  D  and  I  of  the  Seventh  Cavalry  are  stationed  at  this  post, 
but  at  present  are  absent  as  escort  to  the  northern  boundary  survey 
commission. 

At  Fort  Seward,  Dak. :  Company  A  of  the  Twentieth  Infantry. 

At  Fort  Abercrombie,  Dak. :  The  regimental  headquarters  and  Com- 
panies A  and  F  of  the  Seventeenth  Infantry. 

At  Fort  Wadsworth,  Dak.:  Companies  B  and  C  of  the  Seventeenth 
Infantry. 

At  Fort  Shaw,  Mont. :  The  regimental  headquarters  and  Companies  C, 
D,  F,  G,  I,  and  K  of  the  Seventh  Infantry. 

At  Fort  Ellis,  Mont. :  Companies  F,  G,  H,  and  L  of  the  Second  Cav- 
alry and  Company  A  of  the  Seventh  Infantry. 

At  Fort  Benton,  Mont. :  Company  B,  Seventh  Infantry. 

At  Camp  Baker,  Mont. :  Companies  B  and  E  of  the  Seventh  Infantry. 

At  Fort  Buford,  Dak.:  The  regimental  headquarters  and  Companies 
C,  D,  E,  F,  G,  and  I  of  the  Sixth  Infantry. 

At  Fort  Abraham  Lincoln,  Dak.:  Companies  A,  B,  E,  F,  G,  and  L  of 
the  Seventh  Cavalry,  Companies  A  and  B  of  the  Sixth  Infantry,  and 
Company  H  of  the  Seventeenth  Infantry. 

At  Fort  Rice,  Dak. :  Companies  C,  F,  K,  and  M  of  the  Seventh  Cav- 
alry. 

At  Fort  Stevenson,  Dak. :  Companies  H  and  K  of  the  Sixth  Infantry. 

At  Camp  Hancock,  Dak. :  Company  D  of  the  Seventeenth  Infantry. 

At  Grand  River  agency,  Dak. :  Companies  E  and  G  of  the  Seven- 
teenth Infantry. 

At  Fort  Randall,  Dak. :  The  regimental  headquarters  and  Companies 
C,  D,  G,  I  and  K  of  the  First  Infantry. 

At  Fort  Sully,  Dak. :  Companies  B,  E,  Fand  H  of  the  First  Infantry. 

At  Cheyenne  agency.  Dak. :  Companies  I  and  K  of  the  Seventeenth 
Infantry. 

At  Lower  Brul6  agency.  Dak. :  Company  A  of  the  First  Infantry. 

Forts  Shaw,  Ellis,  Benton,  and  Camp  Baker  constitute  the  district 
of  Montana,  with  headquarters  at  Fort  Shaw. 

Forts  Abraham  Lincoln,  Rice,  and  Stevenson,  Camp  Hancock,  and 
Grand  River  agency  constitute  the  middle  district,  with  headquarters 
at  Fort  Abraham  Lincoln. 

Forts  Randall  and  Sully  and  the  Cheyenne  and  Lower  Bruld  agencies 
constitute  the  southern  district,  with  headquarters  at  Fort  Randjill. 

Forts  Snelling,  Ripley,  Abercrombie,  Wadsworth,  Seaward,  Totten^ 
Pembina,  and  Buford  are  independent  posts,  reporting  directly  to  de 
partment  headquarters. 
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The  following  tables  show  the  strength  of  the  several  garrisons  at  the 
date  of  the  last  returns  received  at  these  headquarters : 


DI8TBICT  OF  MONTANA. 


- 

Poets. 

Officers. 

MeD. 

Port  Shaw 

2:? 

17 
5 
4 

360 

Port  Ellis 

305 

Fort  Benton      --.. ...... -..- ...... ...... ...... .... -... ...... .. 

54 

OatiiD  Buker ........ --       --           --  -     

48 

Total 

49 

767 

SOirrHERN  DISTRICT. 

Posts. 

Officers. 

Men. 

Fort  Randall 

21 
13 

1 

267 

Port  Sullv 

200 

Cheyeuue  agency 

110 

Lower  Braid  agency -- 

56 

Total 

43 

•633 

MIDDLE  DISTRICT. 


Posts. 

Officers. 

Men. 

Fort  Abraham  Lincoln  ...... ............  ...... ...... 

30 
7 

14 
2 

I 

604 

Fort  Stevenson 

130 

Fort  Rice 

288 

Camp  Hancock 

49 

Grand  River  agency  ...... -     - 

108 

Total 

58 

1,179 

INDEPENDENT  POSTS. 


Posts. 

Officers. 

Men. 

Heailq  uarters  Department  of  Dakota 

8 
4 

10 
7 

10 
8 
3 

14 
8 

23 

12 

Saint  raiil,  Minn.,  Seventh  Cavalry 

1 

Fort  Snelling 

127 

Fort  Rinlev 

88 

Fort  Abercrombie -. 

124 

Fort  Wadsworth 

109 

Fort  Seward 

47 

Fort  Tot  ten 

261 

Fort  Pembina 

129 

Fort  Buford 

360 

Total 

9r» 

1,258 
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Districts  and  posts. 

Officers. 

Men. 

District  of  all  Montana 

49 
58 
43 
95 

767 

Middle  district 

1,179 

Soatbern  district 

633 

Independent  posts 

1,258 

Total 

245 

3,837 

The  principal  operations  of  the  year  have  been  the  expedition  to  the 
Black  Hills  and  the  march  of  the  escort  furnished  to  the  northern  bound- 
ary survey  commission.  This  escort  consisted  of  two  companies  of  the 
Seventh  Cavalry  from  Port  Totten,  one  company  of  the  Sixth  Infantry 
from  Fort  Abraham  Lincoln,  one  company  of  the  same  regiment  from  Fort 
Stevenson,  and  three  companies  of  the  same  regiment  from  Fort  Buford, 
all  under  command  of  Maj.  M.  A.  Reno  of  the  Seventh  Cavalry.  These 
companies  rendezvoused  at  the  last-named  post,  where  the  escort  was 
organized,  and  whence  it  commenced  its  march  for  the  boundary  on  the 
17th  of  June.  No  formal  report  of  its  operations  has  yet  been  received, 
but  it  is  known  that  the  commission  has  already  completed  the  survey 
and  that  the  escort  is  now  on  its  return  to  Buford.  As  soon  as  the 
report  of  Major  Reno  is  received  it  will  be  forwarded  to  division  head- 
quarters. 

The  exploring  expedition  to  the  Black  Hills  was  organized  in  ])ursu- 
ance  of  orders  from  the  Lieutenant-General  commanding  at  Fort  Abra- 
ham Lincoln  in  the  month  of  June.  It  consisted  of  the  ten  companies 
of  the  Seventh  Cavalry,  which  at  that  time  formed  the  garrisons  at  Forts 
Lincoln  and  Rice,  one  company  of  the  Twentieth  Infantry,  one  company 
of  the  Seventeenth  Infantry,  and  sixty-one  Indian  scouts.  Lieut.  Col. 
G.  A.  Custer,  of  the  Seventh  Cavalry,  was  assigned  to  its  command,  and 
he  was  directed  to  proceed  by  such  route  as  he  should  find  most  desira- 
ble to  Bear  Butte,  or  some  other  point  on  the  Bell  Fourche,  and  thence 
push  explorations  in  such  directions  as  in  his  judgment  would  enable 
him  to  obtain  the  most  information  in  regard  to  the  character  of  the 
country  and  the  possible  routes  of  communication  through  it.  He  was 
directed  to  return  to  Fort  Lincoln  within  sixty  days  from  the  time  of 
his  departure  from  it.  Capt.  William  Ludlow,  United  States  Engi- 
neers, the  chief  engineer  of  the  department,  with  his  civil  assistant  and 
six  enlisted  men  of  the  Engineer  Battalion,  were  directed  to  accompany 
the  expedition.  Colonel  Custer  started  from  Fort  Lincoln  on  the  1st  of 
July ;  he  reached  the  foot  of  the  hills  on  the  22d,  and  thence  pushed  his 
explorations  into  the  hea;-t  of  the  range.  His  reconnaissances  were  com- 
pleted on  the  16th  of  August,  when  be  commenced  his  return-march. 
He  resiched  Fort  Lincoln  on  the  30th.  No  detailed  report  of  his  opera- 
tions has  yet  been  received  from  him,  but  enough  is  known  to  justify 
me  in  saying  that  his  expedition  was  in  every  respect  successful ;  it  has 
made  a  large  addition  to  our  knowledge  of  the  country  through  which 
he  passed,  knowledge  which  will  be  of  great  value  in  the  never  improb- 
able contingency  of  hostilities  with  the  Sioux.  Two  geologists  and  a 
naturalist  accompanied  the  expedition.  The  geologists,  Messrs.  Wiu- 
chel  and  Grinnell,  have  made  preliminary  reports,  copies  of  which  are 
forwarded  herewith.    Captain  Ludlow,  of  the  engineers,  has  copious  notes 
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taken  on  the  march  and  during  the  explorations,  including  many  deter- 
minations of  latitude  and  longitude.  His  preliminary  report  is  appended. 
He  will  as  soon  as  possible  prepare  a  more  detailed  report,  and  with  it  will 
present  maps  embodying:  all  the  new  geographical  and  topographical 
information  obtained.  No  hostile  Indians  were  met  by  the  exi)edition, 
and  Lieutenant-Colonel  Ouster  reports  that  both  his  men  and  animals 
returned  in  good  condition  from  their  march  of  nearly  one  thousand 
miles. 

In  Manth  and  April  last  I  received  repeated  requests  from  the  Indian 
agent  of  the  Chippewas  at  Leech  Lake  for  troops  at  his  agency.  Exami- 
nations into  the  state  of  affairs  there  made  by  officers  detailed  for  that 
puqiose  failed  to  convince  me  that  the  presence  of  troops  was  necessary, 
but  liually  the  demands  of  the  agent  became  so  urgent  that  I  yielded  to 
them.  A  company  of  the  Twentieth  Infantry  from  Fort  Eipley  was  sent 
to  the  agency  on  the  10th  of  April,  and  remained  there  until  the 
14th  of  May.  No  disturbances  occurred  while  the  troops  were  there, 
and  no  occasion  for  their  presence  has  arisen  since  their  return.  The 
usual  attack  by  the  Brul6  Sioux  upon  the  Poncas  at  their  reservation 
below  Fort  Randall  and  upon  the  Bohemian  settlements  along  the  Nio- 
brara have  from  time  to  time  been  made  during  the  year.  To  protect 
these  people,  both  Indians  and  whites,  as  far  as  possible  from  these 
raids  detachments  from  the  garrison  of  Randall  have  been  kept  at  the 
Ponca  agency  and  in  the  settlements.  Each  detachment  consists  of 
half  a  company.  They  are  supplied  from  Randall,  and  are  under  con- 
trol of  the  commanding  officer  of  that  post. 

On  the  12th  of  December  last,  in  pursuance  of  instructions  from  the 
General  of  the  Army,  one  company  of  the  Twentieth  Infantry  was  sent 
from  Fort  Snelling  to  Sparta,  Wis.,  to  assist  the  agents  of  the  Bureau 
of  Indian  Affairs  in  removing  the  remnant  of  the  Wiunebagoes,  formerly 
settled  in  Wisconsin,  to  the  new  reservation  of  their  tribe  in  Nebraska. 
From  Sparta  detachments  were  sent  to  Portage,  Winona,  and  Leroy,  in 
Wisconsin,  and  to  Albion  and  Lansing,  in  Iowa.  On  the  lOtli  of  Jan- 
uary, the  object  for  which  the  troops  were  sent  having  been  accom- 
plishe4l,  they  were,  in  pursuance  of  instructions  from  division  head- 
quarters, directed  to  return  to  Fort  Snelling. 

Early  in  the  season  I  was  informed  that  an  effort  would  be  made  to 
oi>en  a  new  route  of  communication  with  the  settled  portions  of  Mon- 
tana, by  the  construction  of  a  wagon-road  from  Helena,  Mont..^  to  a 
point  on  the  Missouri  River  near  the  mouth  of  the  Muscleshell  River, 
and  1  w  jvs  applied  to  for  a  military  protection  for  the  depot  proposed  to 
be  established  on  the  river,  and  for  trains  passing  over  the  route.  It 
was  represented  to  me  that  although  the  distance  from  Fort  Benton  to 
Helena  was  but  one  hundred  and  forty  miles,  while  from  the  mouth  of 
the  Muscleshell  to  the  same  point  is  two  hundred  and  ten  miles,  yet  the 
avoidance  of  the  three  hundred  and  fifty  miles  of  extremely  difficult  nav- 
igation between  the  two  points  on  the  river  wOuld  make  the  new  route 
by  far  the  most  economical,  and  besides  that  the  season  during  which 
freight  could  be  carried  by  it  to  Helena  would  be  nearly  two  months 
longer.  Yielding  to  these  representations  I  caused  an  escort  to  be  fur- 
nished to  the  party  engaged  in  opening  the  road,  and  directed  a  summer 
camp  of  one  company  of  the  Seventh  Infantry  to  be  established  at  the 
village  of  Carroll,  the  point  selected  as  a  depot  on  the  river,  and  directed 
another  company  of  the  same  regiment  to  be  encamped  at  Big  Spring 
Creek  in  the  Judith  Basin,  at  a  point  intermediate  between  Carroll  and 
Camp  Baker.  After  the  road  was  opened,  and  after  these  troops  had 
been  sent  to  their  stations,  I  received  a  copy  of  the  Executive  Order  of 
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January  31, 1874,  setting  apart  a  reservation  for  the  Mountain  Crows, 
and  then  discovered  that  the  new  road  crossed  it  in  what  is  supposed  to 
be  its  most  valuable  part.  Had  I  been  aware  of  this  fact,  I  should  not, 
of  course,  have  given  any  aid  to  the  opening  of  the  road  or  protection 
to  trains  passing  over  it ;  but  when  the  discovery  was  made,  large 
quantities  of  freight  were  already  in  course  of  transportation  over  it, 
and  other  large  quantities  were  en  route  to  Carroll.  It  seemed  impos- 
sible to  withdraw  protection  at  once  without  inflicting  great  injury  on 
very  important  interests,  and  I  therefore  determined  to  let  the  troops 
remain  until  the  close  of  the  season.  They  will  return  to  their  perma- 
nent stations  soon  after  the  end  of  this  month.  I  respectfully  suggest 
that  steps  be  taken  before  the  opening  of  the  navigation  next  spring  to 
obtain  the  consent  of  the  Crows  to  the  establishment  of  this  route  of 
communication.  It  is,  I  think,  of  great  importance  to  the  people  of 
Montana,  for,  until  the  Northern  Pacific  Bailroad  shall  be  pushed  to 
the  foot  of  the  mountains,  this  will  be  the  cheapest  route  for  freight  to 
and  from  the  settled  parts  of  the  Territory. 

On  the  26th  of  July  last  a  party  of  hostile  Sioux,  estimated  to  be  from 
two  hundred  to  two  hundred  and  fifty  in  number,  appeared  on  Shields 
Kiver,  twenty  or  twenty  five  miles  from  Fort  Ellis,  and  attacked  a  party 
of  herdsmen,  killing  one  of  them  and  driving  off  a.few  horses.  In  the 
evening  of  the  same  day,  the  same  band  appeared  near  Bozeman,  and 
succeeded  in  carrying  off  additional  animals.  rv»'o  companies  of  cav- 
alry from  Fort  Ellis  were  immediately  sent  in  pursuit  of  them.  The 
trail  of  the  marauders  was  found  and  followed,  but  it  soon  became  ap- 
parent that  in  order  to  escape  pursuit  they  had  divided  into  small  par- 
ties, each  of  which  pursued  a  different  road.  Strenuous  efforts  were 
made  to  overtake  them  ;  unfortunately  they  were  unsuccessful,  and  the 
troops  returned  to  Fort  Ellis,  on  the  evening  of  the  20th,  having 
marched  in  two  days  and  a  half  one  hundred  and  fortj^-six  miles. 

During  the  year  past,  the  troops  have  been  well  supplied  ;  the  stores 
furnished  have  been  ample  in  quantity  and  generally  excellent  in  qual- 
ity. The  routes  of  supply  are  the  same  that  they  were  at  the  date  of 
my  last  report,  the  Missouri  Eiver  being  the  main  artery  of  communi- 
cation with  the  posts  on  its  banks  and  with  Montana.  The  Northern 
Pacific  Bailroad,  however,  has  changed  to  a  considerable  degree  the 
course  of  freight  to  posts  on  the  upper  river,  as  it  is  found  best  in 
many  cases  to  forward  goods  by  it  to  its  terminus  at  Bismarck,  and 
thence  by  boats  to  the  upper  posts. 

The  health  of  the  troops  in  the  department  has  been  good,  almost 
without  exception.  Owing  to  the  early  day  at  which  this  report  is 
made,  some  of  the  subordinate  reports  which  should  accompany  it  have 
not  yet  reached  me.  As  soon  as  they  are  all  received  they  will  be  for- 
warded. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

ALFBED  H.  TEBBY, 
Brigddier-Oeneralj  U,  8,  A.y  Commanding. 

The  Adjutant-General, 

Military  Division  of  the  Missouri^  Chicago^  III. 
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EEPOET  OF  BRIG.  GEN.  C.  G.  AUGUR. 

Headquarters  Department  of  Texas, 

Fort  Sill,  September  28,  1874. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  military 
oi)eratiou8  within  the  Department  of  Texas  for  the  past  year: 

Detained  here  necessarily  away  from  my  headquarters,  and  separated 
from  the  data  required  for  a  connected  and  detailed  account  of  such 
operations,  this  report  will  be  brief,  and  limited  to  the  consideration  of 
a  few  subjects  of  general  interest.  This  limitation  is  of  less  importance, 
from  the  fact  that  the  details  of  all  operations  and  events  were  specially 
reported  at  the  time  of  their  oexiurrence. 

From  the  accom])anying  papers  it  will  be  seen  that  since  my  last  re 
port,  September  30, 1873,  there  have  been  within  the  departmei  t  sixty- 
persons  killed  by  Indians,  Ave  wounded,  and  one  captured.    Some  of 
these  murders  occurred  previous  to  my  report,  but  were  not  made  known 
to  department  headquarters  until  subsequently. 

All  these  outrages  were  committed  by  Indians  belonging  to  the  Fort 
Sill  Indian  reservation,  where  they  are  fed  by  the  Government  and  offi- 
cially regarded  and*  treated  as  friendly,  and  their  pursuit  and  punish- 
ment within  the  limits  of  their  reservation  prohibited.  I  am  happy, 
however,  to  report  that  of  the  raiding-parties  into  Texas  during  the  year 
thirty-two  of  their  braves  have  been  killed,  eleven  by  Lieutenant  Hud- 
son, Fourth  Cavalry;  ten  by  Lieutenant-Colonel  Buell,  Eleventh  In- 
fantry: one  by  a  citizen  near  Fort  McKavett,  and  ten  forced  into  Mex- 
ico and  killed  by  citizens  there.  In  addition  to  the  murders,  &c.,  these 
Indians  have  run  oft'  large  numbers  of  horses  and  mules  belonging  to 
settlers  on  the  frontier  and  to  freighters. 

Affairs  at  present  on  the  Rio  Grande  frontier  look  more  propitious 
than  at  any  time  within  my  knowledge,  and  if  the  Mexican  government 
is  able  to  carry  out  its  announced  purpose  of  sending  a  brigade  of  effi- 
cient federal  troops  to  that  line,  under  command  of  a  distinguished  gen- 
eral officer,  I  have  no  doubt  a  co-operation  and  concert  of  measures  can 
be  eft'iHJted  that  shall  virtually  give  quiet  to  that  frontier. 

AVhen  the  strained  patience  of  the  Government  at  last  gave  way  after 
the  outrages  committed  by  these  Indians  in  Kansas  in  July  last,  and 
orders  were  given  to  punish  them  wherever  found,  arrangements  were 
immediately  made  to  put  every  available  soldier  in  the  department  into 
active  pursuit  of  the  hostile  bands. 

Colonel  Mackenzie,  with  one  column,  was  to  operate  from  his  old  sup- 
ply-camp on  the  fresh  fork  of  the  Brazos,  and  to  draw  his  supplies  from 
Fort  Griffin,  distant  a  hundred  and  twenty  miles.  Lieutenant-Colonel 
Davidson,  Tenth  Cavalry,  with  another  column,  was  to  operate  west  from 
Fort  Sill,  drawing  his  supplies  from  that  post;  Lieutenant-Colonel 
Buell,  Eleventh  Infantry,  with  still  another  column,  to  operate  between 
the  two,  with  a  supply-camp  near  to  where  the  Wanderer's  Creek 
empties  into  Red  River.  This  arrangement  has  been  carried  into  effect, 
and  these  columns  are  now  in  the  field.  Colonel  Mackenzie  has  eight 
companies  of  his  own  regiment,  four  companies  of  the  Tenth  Infantry, 
and  one  of  the  Eleventh  Infantry,  and  about  thirty  Indian  scouts.  Lieu- 
tenant-Colonel Buell  has  six  companies  of  cavalry,  four  of  the  Ninth  and 
two  of  the  Tenth,  and  two  companies  of  the  Eleventh  Infantry,  and 
about  thirty  Indian  scouts.  Lieutenant-Colonel  Davidson  has  six  com- 
panies of  the  Tenth  Cavalry,  and  three  companies  of  the  Eleventh  In- 
fantry, and  forty-four  Indian  scouts.    Each  column  is  believed  to  have 
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safficient  strength  to  manage  any  band  of  Indians  likely  to  be  found  in 
their  sphere  of  operations.  Owing  to  the  failure  of  grain  and  transpor- 
tation contractors  to  meet  the  unexpected  demand  made  upon  them^ 
these  columns  were  prevented  from  getting  into  the  field  as  early  as 
they  otherwise  would,  or  as  was  desirable. 

On  the  26th  of  July  a  dispatch  was  received  by  Lieutenant-Colonel 
Davidson,  and  also  by  the  agent,  from  the  Commissioner  of  Indian  Af- 
fairs, turning  over  the  Indians  to  military  authorities,  directing  as  fol- 
lows: 

Friendly  iDdianSf  not  participating  in  late  onlraces,  coming:  into  agencies,  will 
be  protected.  •  *  •  All  Indians  professing  to  be  loyal  must  come  in  immediately 
and  be  enrolled ;  and  every  Indian  capable  of  bearing  arms  must  answer  to  daily 
roll-call,  and  not  receive  anjr  additional  Indians  into  their  bands  without  permission^ 
in  each  case^  after  examination. 

The  result  of  this  was  the  enrollment  of  one  hundred  and  seventy- 
three  Kiowas,  present  at  the  time  of  receipt  of  Commissioner's  dispatch, 
and  whom  the  agent  was  positive  had  not  been  at  war ;  one  hundred 
and  eight  Apaches,  likewise  present,  and  eighty-three  Comanches,  pres- 
ent at  the  time  and  who  arrived  by  Aigust  3,  the  day  fixed  by  Lieu- 
tenant-Colonel Davidson  as  the  last  upon  which  pretended  friendly  In- 
dians could  come  in. 

They  ha<l  with  them  the  usual  number  of  women  and  children,  and 
bands  of  horses.  Four  weeks  before  this  dispatch  was  received,  the 
agent,  acting  under  instructions  from  Superintendent  Hoag,  sent  out 
word  to  the  Indians  who  were  not  engaged  in  outrages  to  come  in.  It 
was  in  answer  to  this  invitation  that  so  many  Kiowas  and  Apaches 
came  in.   Some  had  undoubtedly  been  off  committing  outrages. 

They  were  also  informed  that  all  Indians  who  did  not  come  in  by 
August  3,  become  enrolled,  and  submit  to  the  terms  fixed  for  govern- 
ment of  the  friendly,  would  be  treated  as  hostile,  and  the  troops  would 
attack  them  wherever  found,  and  that  they  could  not  come  in  to  any  of 
the  agencies. 

Some  time  after  August  3  the  following  Comanche  chiefs  requested 
authority  to  come  in :  Big  Eed  Food,  Tobernanca,  Assanonica,  Little 
Crow,  and  Black  Duck.  Word  was  sent  to  Assanonica  that  he  could 
come  in  on  condition  of  giving  up  his  arms.  Word  was  also  sent  to  the 
others,  it  being  pretty  well  known  of  their  participation  in  Adobe  Wall 
fight  and  other  outrages,  that  they  could  not  come  in  under  any  terms. 
In  defiance  of  this  Big  Red  Food  came  to  Witchita  agency  with  his  band, 
and  became  a  point  around  which  the  disaffected  began  to  gather. 

On  the  21st  of  August  Lieutenant-Colonel  Davidson  received  inform- 
ation from  the  officer  commanding  at  the  Witchita  agency  of  this  con- 
dition of  affairs  there,  with  the  opinion  that  there  was  going  to*be 
trouble.  He  marched  immediately  to  the  agency  with  four  companies 
of  cavalry.  Upon  his  arrival  Bed  Food,  the  chief  of  the  Nocanees,  was 
arrested,  and  informed  that  he  and  his  people  must  surrender  their  arms 
and  submit  to  such  conditions  as  the  Government  might  impose.  J  He 
at  first  consented,  but  after  some  delay  he  ran  from  the  guard  who'had 
him  in  charge  and  made  his  escape.  The  troops  at  the  same  time  were 
fired  upon  from  the  rear  by  the  Kiowas,  many  of  whom  had  been  en- 
rolled as  friendly  at  Fort  Sill.  This  occurred  near  the  commissary  store 
of  the  agency,  where  issues  were  being  made  to  the  friendly  Indians^be- 
longiug  to  that  agency,  who  were  present  in  large  numbers.  In  the 
immediate  action  against  the  hostiles,  who  were  found  to  be  numerous, 
the  troops  were  much  embarrassed,  as  an  indiscriminate  fire  against 
Indians  in  sight  might  be  fatal  to  many  of  the  friendlies.    In  fact  it 
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seemed  the  purpose  of  the  hostiles  to  have  the  friendlies  fired  upon  by 
the  troops,  io  order  to  involve  them  also  in  hostilities,  and  such  andoubt- 
edly  would  have  been  the  result.  By  the  aid  of  interpreters  and  others 
this  was  avoided,  but  the  action  of  the  troops  was  in  consequence  much 
less  fatal  to  the  hostiles  than  it  would  have  otherwise  been.  The  results, 
however,  have  been  very  satisfactory.  The  Indians  here  saw,  for  the 
first  time,  that  the  Government  was  in  earnest  and  in  a  condition  to  en- 
force its  will.  The  hostiles  were  scattered ;  the  Nocanees,  with  the  en- 
tire loss  of  all  their  lodges  and  property,  and  the  affiliated  tribes  belong- 
ing to  the  agency  firmly  settled  in  their  friendly  attitude,  so  much  so 
that  they  immediately  offered  any  number  of  their  young  men  as  scouts 
to  accompany  the  troops  into  the  field  against  the  hostile  bands.  I  Ap- 
proved of  the  enlistment  of  thirty,  and  subsequently  increased  the 
allowance  to  forty-four,  to  admit  representatives  from  the  Delawares, 
Caddos,  and  other  tribes.  This  commits  all  the  tribes  to  one  cause,  and 
will  have  the  effect  to  prevent  any  communication  between  them  and 
thelhostiles.  That  agency  has  been  put  in  a  good  state  of  defense,  and 
sufficient  troops  are  left  there,  under  an  efficient  commander,  to  insure 
safety  to  the  agency  and  all  its  interests  and  to  keep  away  hostile  bands. 

The  delicate  duties  devolving  upon  Lieutenaut-Oolonel  Davidson,  com- 
manding at  Fort  Sill,  incident  to  this  transfer  of  the  hostile  Indians  to 
the  care  of  the  troops,  and  in  the  discriminating  between  those  #ho 
were  deservedly  to  be  regarded  as  friendly  and  those  not  entitled  to 
consideration,  both  at  Fort  Sill  and  the  Wichita  agency,  seem  to  have 
been  discharged  by  this  officer  with  discretion  and  good  judgment. 

The  trouble  at  the  Wichita  agency  caused  great  alarm  and  anxiety 
to  the  enrolled  bands  at  Fort  Sill,  particularly  as  it  was  known  that 
many  of  the  enrolled  Kiowas  had  participated  in  the  fight.  In  conse- 
quence all  the  enrolled  Kiowas  except  forty  four  left  the  agency  and 
disiip{>eared,  also  thirty  Apaches  who  had  recently  joined  the  agency 
from  Mexico.  The  latter  left  with  the  avowed  purpose  not  of  joining  the 
hostiles,  but  of  returning  to  Mexico.  A  large  number  of  the  Kiowas  also 
sent  in  word  that  they  had  no  intention  of  joining  the  hostile  bands  and 
were  not  with  them ;  that  they  had  been  frightened  away  from  the  agen- 
cy and  were  anxious  to  return.  They  were  authorized  to  do  so  any  time 
before  the  10th  of  September,  that  being  the  time  necessary,  they  said, 
to  enable  them  to  get  in.  They  did  not  return  until  the  23d,  having, 
as  they  allege,  been  detained  by  high  water,  which  is  probably  true. 

Four  days  before  they  reached  here  they  were  informed,  as  were  ten 
others  who  had  not  been  enrolled,  that  if  they  came  in  it  must  be  uncon- 
ditionally ;  that  they  must  surrender  their  arms,  and  hereafter  submit  to 
any  conditions  the  Government  might  impose  upon  them.  They  all 
came  in  and  complied  with  the  terms,  apparently  satisfied — seventy-two 
men  and  large  boys  with  the  usual  number  of  women  and  children  and 
horses. 

I  am  indebted  to  the  Indian  agent  here  for  the  following  enumeration 
of  Indians  now  actually  camped  near  this  post  and  who  answer  to  regu- 
lar roll-calls.  It  is  made  from  actual  count  and  is  as  correct  as  such  a 
ooaut  can  be : 

AliBOMh. 

Kiowas  585 

Comanches 479 

Apaches 306 

Total - .1,370 
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Men  capable  of  bearing  arms. 

Kiowas 122 

Comancbes 83 

Apaches 55 

Total 260 

This  does  not  include  the  Pen-e-teth-ka  Comanchea  belonging  to  the 
agency,  who  are  now  on  the  Washita  River  near  the  Witchita  agency. 

The  line  between  the  friendly  and  hostile  bands  is  now  well  defined, 
and  if  the  Government  will  persevere  in  its  present  attitude,  the  latter 
will  soon  be  forced  into  such  entire  submission  as  shall  secure  peace  to 
our  borders  for  many  years. 

It  has  been  remarked  in  my  hearing  that  these  operations  against 
Indians  could  not  continue  long,  as  they  entailed  such  heavy  expendi- 
tures upon  the  Government. 

I  do  not  know  how  this  may  be  in  other  departments,  but  in  this 
department  all  the  additional  expenditures  necessary  for  the  actual  war 
as  it  exists  over  and  above  those  incident  to  the  quasi  war,  which  has 
existed  since  my  connection  with  it,  are  at  present  more  than  covered  by 
the  saving  of  forage  for  animals  in  the  field.  In  addition  to  this  the 
Indian  Department  is  saving  over  three  thousand  rations  per  day  at 
this  agency  alone  by  the  absence  of  the  hostile  bands. 

There  will  unquestionably  be  some  additional  wear  and  tear  of  ani- 
mals and  material,  but  if  there  be  any  actual  increase  of  expenditures  it 
will  be  so  inconsiderable  as  to  count  nothing  as  a  motive  for  premature 
unsatisfactory  settlement  with  these  Indians. 

Should  they  not  surrender  unconditionally  before  that  time,  I  respect- 
fully recommend  that  the  troops  occupy  their  country  during  the  winter 
and  until  they  do  so  surrender.  Sheltered  camps  at  suitable  points  can 
be  found  and  8ui)plied  from  the  supply-depots  for  the  several  columns, 
where  men  and  animals  receive  protection  from  extreme  weather,  and, 
at  favorable  moments,  overrun  the  country,  giving  the  Indians  no  rest 
nor  sense  of  security.  This  will  entail  severe  labor,  and,  possibly,  some 
suffering,  upon  our  troops,  but  I  believe  it  will  be  effective. 

During  the  past  year  I  have  visited  every  post  in  the  department, 
some  of  them  twice.  I  have  found  generally  the  condition  of  the  troops 
to  be  entirely  satisfactory  in  all  that  relates  to  their  instruction  and  dis- 
cipline. At  most  of  the  posts  they  are  comfortably  quartered.  Fort 
GrifiUn  is  a  sad  exception  to  this  rule.  It  may  be  made  to  answer  the 
coming  winter,  but  not  longer,  and  if  troops  are  to  be  kept  there  an- 
other year,  new  barracks  must  be  built  for  them.  There  is  nothing 
there  on  which  repairs  can  be  made.  The  buildings  are  mostly  huts. 
One  building  alone  at  the  post  is  possibly  worth  intrinsically  a  hundred 
dollars.  This  post  is  a  very  important  one,  in  my  opinion,  and  should 
be  retained.  I  respectfully  recommend  that  $80,000  be  asked  for  to 
build  suitable  quarters  there  for  six  companies,  four  of  cavalry  and  two 
of  infantry. 

The  morale  of  the  troops  is  good.  Thefe  was  a  general  desire  on  the 
part  of  officers  and  men  to  form  a  part  of  the  several  columns  for  the 
field. 

Three  officers,  absent  on  leave,  gave  up  their  leaves  to  join  commands 
in  the  field :  Captain  Lawson,  Twenty-fifth  Infantry,  Captain  Norvell, 
Tenth  Cavalry,  and  Lieutenant  Albee,  Twenty-fourth  Infantry. 

In  connection  with  this  sentiment,  I  wish  to  state  that  I  saw  all  these 
columns  take  the  field,  and  in  neither  one  of  them  did  I  see  or  hear  of 
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a  drunken  soldier,  or  one  even  under  the  influence  of  liquor.  This  is 
the  more  remarkable  in  the  case  of  the  columns  from  Fort  Sill,  as  they 
were  paid  a  short  time  before  leaving  the  post;  a  very  gratifying  and 
hopeful  exhibition  of  discipline  and  good  morale. 

I  desire  respectfully  to  invite  attention  to  the  operations  of  the  act 
approved  May  8,  1874,  concerning  the  pay  of  officers  when  on  leave  of 
absence.  The  act  is  a  very  just  one,  except  in  the  limits  fixing  the  area 
within  which  alone  it  is  operative.  As  it  now  stands,  all  but  one  of  the 
most  remote  and  inaccessible  posts  of  this  department  are  excluded 
from  it«  benefits.  Officers  at  some  posts  on  railroads,  in  other  depart- 
ments, within  two  and  three  days'  travel  of  New  York,  are  entitled  to 
the  benefits  of  the  act,  while  those  at  Forts  Quitman,  Stockton,  and 
Davis,  respectively  seven,  six,  and  five  hundred  miles  from  the  nearest 
railroad  in  Texas,  are  excluded.  The  bill  should  be  amended  to  include 
the  whole  Department  of  Texas,  and  1  respectfully  urge  that  Congress 
may  be  asked  to  make  such  amendment. 

I  inclose  a  tabular  statement  of  expeditions  and  scouts  made  against 
Indians,  horse-thieves,  &c.,  within  the  department  during  the  lastj'ear. 
I  regard  it  as  a  highly  creditable  exhibit  of  work  done  by  the  troops. 
While  most  of  this  work  is  done  by  cavalry,  the  infantry  have  equally 
important  and  more  vexatious  labor  at  posts  and  with  trains. 

In  addition  to  the  scouts  made,  permanent  camps  have  been  kept  up 
for  the  protection  of  settlements  beyond  the  influence  of  the  posts. 
From  Fort  Clark,  two — one  at  the  head  of  the  Sabine,  and  one  near 
Kerrville,  Texas.  From  Fort  Concho,  three — one  at  Camp  Colorado, 
one  at  the  mouth  of  the  Concho,  and  one  near  Johnson's  Station,  on 
South  Concho.  From  Fort  Sill,  three,  on  the  direct  road  between  the 
post  and  Fort  Griffin — one  at  the  crossing  of  Red  River,  one  on  the 
Beaver,  and  another  at  the  Brazos.  These  latter  camps  have,  I  think, 
been  very  useful  in  preventing  raids  into  Eastern  Texas.  From  Ring- 
gold Barracks,  three — one  at  Roma,  one  near  Editfburgh,  and  one  at 
Santa  Gertrude's  Ranche.  From  Fort  Brown,  one,  and  sometimes  two 
on  the  Rio  Grande,  above.  From  Fort  Duncan,  one  on  the  Rio  Grande, 
below. 

The  companies  at  the  camps  are  frequently  changed  with  others  from 
their  supplying  posts.  Since  the  commencement  of  present  hostilities 
these  camps,  except  those  from  Ringgold  Barracks  and  Fort  Brown, 
have  been  abandoned,  and  the  troops  occupying  them  sent  into  the  field. 

I  inclose  also  a  list  of  killed,  wounded,  and  captured  by  Indians,  and 
a  report  of  the  movements  of  troops  in  the  department  during  the  same 
period. 

With  the  exception  of  the  chief  engineer  of  the  department,  of  whose 
case  a  special  report  will  be  made,  all  chiefs  of  the  general  staft*  depart- 
ment at  headquarters  of  the  department,  and  the  officers  of  my  personal 
staff,  have  merited  and  received  ray  entire  approval  and  commendation 
for  the  faithful  and  efficient  performance  of  the  many  varied  and  impor- 
tant duties  confided  to  them. 

Very  respectfully,  your  .obedient  servant, 

C.  C.  AUGUR, 
Brigadier- Oeneral  Commanding, 

Col.  R.  C.  Drum, 

A88H  Adft  General  Military  Division  of  the  Missouri,  Chicago,  III, 
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KEPORT  OF  MAJ.  GEN.  IRVIN  MCDOWELL. 

Headquarters  Division  of  the  South, 

LouisvillCj  Ky.y  September  30,  1874. 

Sir:  I  have  tUe  honor  to  submit  to  the  General  of  the  Array  the  fol- 
lowing report  of  the  military  operations  and  military  service  in  this 
division  since  the  6th  of  October,  1873,  the  date  of  my  last  annual  report : 

department  of  the  south. 

October  25,  1873. — Companies  B  and  C,  First  United  States  Artillery, 
left  Fort  Pulaski,  Ga.,  for  Saint  Augustine,  Fla.  Arrived  at  that  post 
on  the  26th  of  the  same  month.  Relieved  companies  F  and  H,  Second 
United  States  Infantry,  which  were  at  once  placed  en  route  for  Atlanta, 
Ga.,  at  which  post  they  arrived  on  the  29th  of  October. 

January  16,  1874. — Second  Lieut.  G.  E.  Bacon,  and  twenty-five  men 
of  Company  K,  Sixteenth  Infantry,  went  from  Frankfort  to  Monterey, 
Ky.,  to  assist  United  States  marshal  in  serving  civil  processes  in  that 
vicinity.    The  detachment  returned  to  Frankfort  February  24. 

April  20,  1874. — In  obedience  to  instructions  from  the  War  Depart- 
ment, First  Lieut.  C.  H.  Noble  and  forty  men  of  Company  D,  Sixteenth 
Infantry,  went  from  Humboldt,  Tenn.,  to  Little  Eock,  Ark.,  to  aid  in 
preserving  the  peace.  The  detachment  returned  to  Humboldt  May  26. 
A  detailed  statement  of  the  troubles  at  Little  Rock  was  made  by  Capt. 
Thomas  E.  Rose,  Sixteenth  Infantry,  and  forwarded  to  the  Adjutant- 
General  United  States  Army  June  27,  1874. 

June  14,  1874. — Capt.  A.  W.  Kroutinger  and  fifteen  men  of  the  Sec- 
ond Infantry  were  sent  from  Mount  Vernon  Barracks,  Ala.,  to  Jackson 
Barracks,  La.  Captain  Kroutinger  was  relieved  from  its  command  July 
27  by  Second  Lieut.  S.  E.  Clark,  Second  Infantry,  and  returned  to  his 
proper  station.  (The  detachment  has  been  ordered  to  return  to  Mount 
Vernon.) 

June  23,  1874. — Company  D,  Sixteenth  Infantry,  (Capt.  H.  A.  Theaker,) 
was  sent  from  Humboldt,  Tenn.,  to  Jackson,  Miss.,  in  the  Department  ot 
the  Gulf.  It  is  still  in  that  department.  Second  Lieut.  S.  R.  Wbitall, 
Sixteenth  Infantry,  and  a  small  guard,  remained  at  Humboldt  to  guard 
public  property. 

July  7, 1874.— Company  F,  Sixteenth  Infantry,  (Capt.  W.  G.  Wede- 
meyer,)  was  sent  from  Nashville,  Tenn.,  to  Manchester,  Coffee  County, 
Tenn.,  to  assist  a  United  States  marshal  in  serving  civil  processes.  The 
company  returned  to  Nashville  August  27. 

August  25,  1874. — Company  G,  Sixteenth  Infantry,  (Capt.  D.  M. 
Vance,)  was  sent  from  Nashville  to  Humboldt,  Tenn.  It  is  still  at 
Humboldt. 

August  2o^  1874 — Second  Lieut.  W.  C.  McFarland,  Sixteenth  Infantry, 
and  thirty-five  men  from  Company  K,  were  sent  from  Frankfort  to 
Monterey,  Owen  County,  Ky.,  on  the  requisition  of  the  United  States 
marshal,  to  protect  his  deputies  in  the  performance  of  their  duties.  The 
detiichment  is  still  at  Monterey. 

September  8,  1874. — I  received  the  letter  of  the  General  of  the  Army 
of  the  5th  September,  transmitting  a  copy  of  a  letter  from  the  Secre- 
tary of  War  of  the  same  date,  inclosing  letter  and  circular  of  the  3d  of 
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% 
September  fi-oin  the  Attorney-General  of  the  United  States,  concern- 
ing alleged  outrages  of  various  descriptions  in  certain  States  in  this 
division. 

September  9,  1874. — In  obedience  to  the  instructions  above  mentioned, 
I  detached  Company  A,  Second  Infantry,  from  Atlanta  to  Livingston, 
Sumter  County,  Ala.,  and  on  the  11th  September,  from  the  same 
place.  Company  H,  Second  Infantry,  to  Eufaula ;  Company  F,  Second 
Infantry,  to  Monlevallo,  Shelby  County ;  Company  B,  Second  Infantry, 
to  Carrollton,  Pickens  County ;  and  Company  I,  Second  Infantry,  to 
Butler,  Choctaw  County,  Ala.  On  the  same  day  I  sent  Company  D, 
Eighteenth  Infantry,  from  Columbia  to  Edgefield,  S.  C. 

September  12,  1874. — Company  D,  Second  Artillery,  was  sent  from 
Charleston  to  Barnwell,  S.  C;  Company  fl,  Eighteenth  Infantry,  from 
Columbia  to  Abbeville,  S.  C. ;  and  Company  D,  Second  Infantry,  from 
Atlanta,  Ga.,  to  Opelika,  Ala. 

September  14,  1874. — Company  Q,  Second  Artillery,  was  sent  from 
Raleigh,  N.  C,  to  Spartanburgh,  S.  C,  and  Company  B,  Second  Artillery, 
from  Fort  Macon,  N.  C,  to  Marion,  S.  C. 

September  21,  1874. — Company  M,  Second  Artillery,  was  sent  ftora 
Fort  Johnston,  N.  C,  to  Union ville,  Union  County,  S.  C,  and  Septem- 
ber 23  a  company  of  the  First  Artillery  was  ordered  from  Saint  Augus- 
tine, Fla.,  to  Charleston,  S.  C. 

September  14, 1874. — Company  F,  Second  Artillery,  was  detyached  from 
Raleigh  to  Marion,  N.  C.  This  was  done  at  the  request  of  the  Secretary 
of  the  Treasury,  on  the  application  of  the  Commissioner  of  Internal 
Revenue,  and  the  supervisor  of  the  United  States  internal  revenue  for 
the  district  of  Virginia,  North  Carolina,  South  Carolina,  Georgia,  and 
Florida,  to  aid  the  United  States  and  civil  officers  in  suppressing  the 
illicit  distilleries  in  Western  North  Carolina,  it  being  represented  that 
it  was  impossible,  from  the  number  and  lawlessness  of  those  engaged 
therein,  to  do  so  without  military  aid."  The  supervisor  says  as  follows, 
in  his  letter  applying  for  troops: 

lu  discbarge  of  my  duties  as  sapervisor  of  internal  revenue,  I  have  fonnd  more  diffi- 
culty in  euforciiiff  the  laws  in  Western  North  Carolina  than  in  any  part  of  the  State.  At 
least  four  times  I  have  made  requisition  for  troops  to  ^o  into  this  same  part  of  the 
country.  The  violations  of  law  in  that  section  are  very  general  and  important.  I  have 
information  of  a  hundred  distilleries  now  in  operation  there  contrary  to  law.  The  in- 
habitants are  ignorant  and  remarkably  lawless.  There  are  large  areas,  in  some  cases 
amountifig  to  a  third  or  half  of  a  county,  in  which  an  officer  hardly  dares  to  attempt 
the  execution  of  the  laws. 

Open  threats  against  life  and  persoof  are  very  common,  and  made  by  a  reckless  class 
of  men,  who,  nncler  circumstances  favorable  to  their  security,  would  not  hesitate  to 
execut«  their  threats.  Several  officers  have  been  killed  already.  Not  only  is  the  prac- 
tical enforcement  of  the  revenue  laws  almost  entirely  prevented,  bat  successful  resist- 
ance to  deputy  marshals,  and  avoidance  to  the  processes  of  the  United  States  courts 
are  very  common. 

The  Commissioner  and  supervisor  urge  me  strongly  that  the  company 
be  stationed  at  Marion,  but  considemtions  of  a  military  nature  cause 
me  to  have  it  only  encamp  there  as  a  detachment  from  Kaleigh.  It 
may  become  necessary  to  comply  with  the  desire  of  the  Commissioner, 
but  I  hope  not. 

September  16.— On  account  of  the  critical  state  of  affiiirs  in  New  Or- 
leans,  1  sent  there  Company  A,  Eighteenth  Infantry,  from  Atlanta; 
Companies  G  and  I  from  Columbia,  S.  C;  and  Company  F,  Sixteenth 
Infantry,  from  Nashville,  Teun.;  and  September  17,  Company  F,  Sec- 
ond Infantry,  from  Montevallo;  Company  D,  Second  Infantry,  from 
0|K»liUa;  and  Company  G,  Second  Infantry,  from  Mount  Vernon  Bar- 
nicks. 
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Sabsequently,  on  the  18th  of  September,  when  the  commander  of  the 
Department  of  the  Gulf  reported  that  he  had  snf&cient  troops,  and  a 
regiment  was  joining  him,  I  ordered  Companies  D  and  F,  Second  In- 
fantry, back  to  Alabama,  (where  serious  disturbances  were  reported,) 
one  of  them  to  re-occupy  Montevallo,  and  the  other  to  go  to  Demopolis. 

RIOT  AT  GEORGETOWN,  S.  C. 

The  commanding  oflScer  at  Charleston,  S.  C,  telegraphed  me  August 
16  that  a  special  messenger  had  jnst  come  in  to  him  from  the  intendant 
of  Georgetown,  8.  C,  representing  the  town  to  be  in  the  possession  of 
a  mob,  and  threatened  with  fire  and  pillage ;  that  a  house  had  been 
attacked,  and  three  of  the  inmates  shot.  That  on  the  14th  of  August 
the  United  States  mail-stage  had  been  attacked  as  it  was  entering  the 
town.  That  the  sheriff  of  the  county  had  exhausted  the  means  at  his 
disposal  to  repress  the  riot,  but  had  been  threatened,  and  had  confined 
himself  to  his  home ;  and  that  the  respectable  citizens  were  greatly 
alarmed,  and  helpless  to  protect  themselves.  The  difficulty  was  repre- 
sented to  have  grown  out  of  a  quarrel  between  the  political  factions 
among  the  negroes.  The  parties  interested  applied  for  a  company  of 
United  States  troops  to  protect  the  lives  and  property  of  the  well-dis- 
posed white  and  colored  citizens.  The  application  was  not  granted, 
and  the  commanding  officer  was  telegraphed  that  the  case  seemed  one 
for  the  action,  primarily  at  least,  of  the  State  authorities. 

THE  RIOT  AT  LANCASTER,  KY. 

The  post  commander  at  Lancaster,  Ky.,  reports  that  soon  after  the 
election  at  Lancaster  a  controversy  arose  between  two  citizens  of  that 
place,  both  being  prominent  members  of  different  political  parties ;  that 
the  difficulty  attracted  the  friends  of  each,  and  increased  in  intensity 
until  the  night  of  August  19,  when  a  conflict  took  place  between  them 
in  the  public  square,  in  which  several  hundred  shots  were  fired,  and  four 
persons  wounded ;  that  on  the  20th  he  was  called  upon  by  the  sheriff  of 
the  county  to  aid  him  with  his  command  to  preserve  the  peace,  which 
he  did  ;  that  on  the  21st  the  town  marshal  called  upon  him  for  the  same 
purpose,  to  which  call  he  responded ;  that  no  disturbances  occurred  in 
the  day-time  of  the  20th,  but  that  on  the  night  of  the  2l8t  a  large  num- 
ber of  citizens  from  the  county,  and  those  adjoining,  friends  of  one  of 
the  parties,  assembled  in  the  town,  and  during  the  22d  attacked  the 
house  in  which  the  friends  of  the  other  party  had  assembled,  and  were 
defending  themselves,  and  about  6^  p.  m.  fired  the  house  by  the  throw- 
ing of  turpentine-balls,  and  that  great  apprehension  existed  among  the 
people  that  the  town  would  be  fired ;  that  while  the  building  was  in 
flames  he  received  a  communication  from  the  collector  of  the  internal 
revenue,  asking  protection  for  his  office  and  the  United  States  property 
in  his  charge ;  that  he  replied  he  would  give  him  all  in  his  power ;  that 
at  the  same  time  the  town  marshal,  in  person,  served  on  him  a  written 
requisition  for  aid  to  quell  the  riot;  that  in  endeavoring  to  do  so  the 
troops  were  fired  npon,  and  one  man  was  slightly  wounded ;  that  the 
troops  returned  the  fire,  dispersed  the  mob,  took  charge  of  the  party 
who  had  been  in  the  house,  and  took  them  to  camp,  where,  by  direction 
of  the  town  marshal,  they  were  released ;  that  thereafter  there  was  no 
disturbance. 

Subsequently  a  portion  of  the  militia  of  the  State,  undtr  orders  from 
the  governor  of  Keatucky,  came  and  occupied  the  town. 
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The  aid  to  the  local  civil  authorities,  on  their  direct  application,  was 
given  under  a  circular  from  these  headquarters,  of  April  3,  1871.  (A 
copy  herewith,  marked  A.)  Doubting,  however,  the  soundness  of  the 
principle  laid  down  in  the  second  paragraph  of  this  circular,  though  1 
am  aware  of  its  having  been  sanctioned  by  high  authority,  legal  as  well 
as  military,  and  being  apprehensive  of  a  conflict  with  the  officers  of  the 
State  of  Kentucky,  in  a  matter  purely  local,  and  in  no  way  affecting  the 
United  States  laws,  I  telegraphed  the  commander  "  not  to  interfere  in 
any  matter  merely  concerning  the  State  authorities.'' 

Owing  to  an  accident  to  the  telegraph  line  the  message  was  not  re- 
ceived, (fortunately,  perhaps,  for  the  i>eople  of  Lancaster,)  till  the  whole 
affair  was  over. 

OUTRAGES  IN  VICINITY  OF  HUMBOLDT  AND  TRENTON,  TENN. 

I  send  herewith,  marked  B,  a  letter  of  August  23,  from  the  command- 
ing officer  of  the  small  detachment  left  at  Swayne  Barracks,  Humboldt, 
Tenn.,  when  the  company  of  the  Sixteenth  Infantry  was  sent  from  that 
place  to  Jackson,  Miss.,  last  June.  The  letter  is  accompanied  by  affida- 
vits, taken  by  the  commanding  officer,  of  certain  colored  people,  alleging 
maltreatment  at  the  hands  of  the  whites. 

On  the  24th  of  August  a  telegram  was  received  from  the  command- 
ing officer,  saying: 

Send  roe  fifteen  or  twenty  men  at  once.  The  whole  conntiy  around  are  under  arms 
on  account  of  the  killing  of  some  Ku-Klux  by  negroes  Saturday  night  last.  Tbe  Ku- 
Klux  have  been  riding  in  hirge  numbers  for  two  weeks. 

Parties  have  fired  into  camp  at  night.  Threats  made  to  attack  us.  All  approaches 
to  the  garrison  watched  by  armed  pickets  every  night.  Colored  people  are  driven  from 
home  and  work,  some  shot.  All  iu  the  garrison  are  worn  out  by  constant  night-watch- 
ing and  fatigue.    Send  full  reports  and  affidavits  by  mail. 

Orders  were  telegraphed  to  Nashville  to  send  a  company  of  the 
Sixteenth  Infantry  to  Humboldt,  and  a  company  arrived  there  Au- 
gust 25. 

In  his  report  of  the  16th  instant  of  the  occurrences  connected  with 
the  service  at  the  post  during  the  past  year,  the  commanding  officer  for 
the  time  being  says : 

Although  the  number  of  detachments  calle<l  out  to  assist  the  United  States  marshal 
are  aboat  the  same  as  last  year,  complatuts  of  outrages  of  various  kinds  coramitt^ed  on 
the  negroes  have  been  more  numerous,  particularly  since  the  middle  of  August,  and, 
I'rom  such  information  as  they  bring  in,  the  Ku-Klux  have  been  riding  almost  every 
niglit  in  portions  of  this  (Gibson)  and  adjoining  counties. 

The  recent  disturbances  in  this  section  of  tne  State  all  seem  to  have  started  about 
the  time  the  civil-rights  bill  was  brought  before  Congress,  and  the  reports  of  outrages 
committed  on  the  negroes  by  these  outlaws  have  been  more  numerous  since  about  that 
time  than  at  any  otiier  period  in  the  last  three  years.  Many  of  these  have  simply 
amounted  to  the  mere  act  of  frightening  colored  men  away,  lor  the  purpose  of  secur- 
ing the  small  crops  they  have  made,  which  is  easily  accomplished  by  threatening  them 
with  a  visit  at  night  of  Ku-Klux. 

I  have  learned  since  the  Trenton  massacre,  that  just  previous  to  that  time,  say 
about  the  23il  of  August,  every  bridge,  railroad  and  nver,  and  all  roads  and  important 
points,  were  strictly  guarded  by  the  whites  up  to  the  time  of  the  massacre,  and  for 
some  days  after  the  ^^-nole  countrj'  was  scourea  by  armed  men  for  the  purpose  of  cap- 
turing tliose  who  were  supposed  to  have  made  their  escape. 

Of  the  men  who  were  taken  from  the  jail  at  Trenton,  on  the  morning  of  the  26th  of 
August,  three  have  reached  the  garrison  in  safety,  and  are  now  iu  Memphis  under  pro- 
tection of  the  United  States  marshal,  and  three  more  are  known  to  be  alive  and  at 
large. 

Since  the  recent  troubles  here,  the  number  of  outrages  reported  to  me  by  parties 
who  have  been  bea  en,  &c.,  had  been  comparatively  few,  from  the  fact  that  the  Ku- 
Klux  organization  now  seems  to  be  so  perfect,  that  the  parties  outraged  are,  in  most 
instances,  prevented  from  coming  here  to  give  information  themselves,  and  the  fact  of 
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the  outrages  having  been  committed  is  only  learned  by  general  report  through  the 
country,  and  from  some  of  the  friends  of  the  parties,  who  pass  the  news  from  one  to 
another. 

Many  outrages  would  be  prevented,  and  many  more  of  the  Ku-Klux  would  be 
arrested  and  brought  to  justice,  if  a  United  States  commissioner  and  one  or  two  dep- 
uty United  States  marshals  were  stationed  at  every  point  where  there  is  a  regular 
garrison,  instead  of  their  being  so  remote,  as  is  the  case  here. 

A  very  bitter  feeling  seems  to  exist  among  the  people  throughout  this  entire  section 
of  the  country,  against  the  Government,  and  particularly  against  the  negro,  and  the 
few  Union  men  who  reside  in  this  vicinity  are  completely  cowed,  and  live  in  constant 
fear.  Several  of  them  have  had  threats  made  against  their  lives,  to  my  own  knowl- 
edge, during  and  since  the  recent  disturbances. 

I  ask  attention  to  the  suggestion  that  a  United  States  commissioner 
and  a  deputy  marshal  be  appointed  at  places  occupied  by  troops,  so  that 
the  action  of  the  latter  may  be  prompt  enough  to  be  of  effect ;  for.  by 
the  orders  I  have  given,  the  troops  are  to  be  held  in  readiness  to  act  on 
any  requisition  made  on  them  by  a  United  States  civil  officer,  but  that  offi- 
cers of  the  Army,  as  such,  should  take  no  initial  action,  but  only  act 
in  aid  of,  and  in  subordination  to,  the  United  States  civil  authority. 

TROUBLES  AT  EDGEFIELD,   S.   C. 

The  commanding  officer  of  Company  D,  Eighteenth  Infantry,  estab- 
lished in  camp  at  Edgefield,  reports  that  on  the  23d  of  September,  a 
delegation  of  the  leading  white  and  colored  citizens  of  Edgetield  waited 
on  him  and  reported  a  fight  there  imminent,  or  in  progress,  between 
the  white  and  colored  people  at  Glover's  plantation,  in  Edgefield  Coun- 
ty, South  Carolina,  about  fifteen  miles  from  Edgefield,  and  ten  from 
Augusta,  Ga. 

The  commanding  officer  says : 

I  immediately  started  with  ten  men  and  a  non-commissioned  officer  in  a  wagon 
kindly  placed  at  my  service  by  the  citizens  of  this  place.  £n  route  I  met  armed  bands 
of  white  men,  who  reported  that  the  difficulty  had  been  settled.  I  continued  on,  how- 
ever, and  on  approaching  the  place  found  matters  far  from  settled.  Bands  of  armed 
white  and  colore<l  men  were  assembling  from  every  direction.  The  former  numbered 
at  least  three  hundred  men,  and  of  the  latter  I  saw  only  about  seventy-five  or  eighty, 
but  am  satisfied  a  much  larger  number  was  concealed  in  the  woods,  judging  from  the 
bold  front  they  presented.  I  at  once  proceeded  to  find  the  leader  of  the  colored  people, 
one  Ned  Tannant,  but  was  unable  to  see  him  that  night,  some  of  his  men  stating  to  me 
that  he  was  not  present. 

I  then  proceeded  to  Mr.  Glover's  house,  where  a  part  of  the  white  forces  were 
bivonacked.  In  conjunction  with  some  of  the  best  citizens  of  this  party  I  talked  the 
matter  over,  and,  I  am  happy  to  say,  their  wise  counsels  prevailed  with  their  men. 

This  morning  about  day-break  the  white  forces  united,  and  the  subject  was  again 
talked  over.  I  then  proposed  to  have  one  or  two  of  the  whites  accompany  me  and  have 
a  talk  with  the  blacks,  so  as  to  prevent  bloodshed  and  arrive  at  a  proper  understanding. 
This  was  accepted  at  once.  Accompanied  by  three  of  the  whites,  I  met  this  man  Taii- 
uaut,  and,  after  a  protracted  private  interview,  in  which  he  stated  his  version  of  the 
difficulty,  it  was  finally  agree<l  to  disband  both  parties,  which  was  done,  but,  I  must 
say,  rather  reluctantly  on  the  part  of  the  whitf  s. 

Having  accomplished  my  mission  to  the  satisfaction  of  the  good  men  of  both  parties, 
I  returmid  to  this  place,  arriving  this  p.  m. 

During  my  absence  the  command  of  the  camp  devolved  on  First  Sergeant  Campbell, 
a  very  intelligent  and  discreet  soldier. 

Owing  to  the  excit<>meut  prevailing  last  night  in  consequence  of  the  influx  of  armed 
bands,  both  white  and  black,  coming  from  the  upper  part  of  the  country,  the  intendaut 
or  mayor  deemed  it  prudent  to  prevent  the  entry  of  those  parties  to  the  town,  and 
called  on  the  military  to  assist  the  citizens  to  preserve  the  peace.  {Sergeant  Camp- 
bell promptly  res^ionded,  and  ftirnished  the  desired  number  of  men. 

The  mayor  called  on  me  again  this  evening  to  assist  as  before,  and  I  have  twenty 
men  on  duty.  With  every  indication  of  perfect  quiet  this  11.30  p.  m.,  to-morrow,  I 
think,  will  find  all  the  parties  at  their  homes,  as  I  am  satisfied  they  have  departed  from 
this  vicinity  to-night. 

Both  parties  are  well  armed,  arms  having  been  received  by  the  whites  since  my 
arrival,  without  any  endeavor  at  conceahneiit  on  their  part.     In  fact,  the  whole  coun- 
try is  perfectly  organized  and  ready  to  take  the  field  at  auy  time.    The  blacks  (niilitia) 
are  armetl  by  the  State. 
4  w 
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After  a  careful  investigation  of  the  diflficulty  at  the  Glover  plantation,  I  am  satisfied 
the  facts  are  as  follows  :  N«  d  Taunaut,  a  ca])tain  of  militia  and  a  delegate  to  the  late 
republican  convention  at  Columbia,  S.  C,  a  very  prominent  negro  and  living  on  the 
Glover  x»lautation,  had  an  attack  made  on  his  cabin  on  Saturday  night,  the  19th  instant, 
by  a  paity  of  five  white  men,  vrho  discharged  three  pistol-shots  into  his  door  and  then 
rode  off.  He  suspected  Glover  and  one  Adams  to  havd  been  of  the  party,  and  at  once 
beat  his  drum  as  a  signal  for  the  negroes  to  assemble  at  his  place,  this  being  the  signal 
previously  agreed  upon  to  meet  emergencies  of  this  sort,  as  Tannant  states,  to  save  his 
life.  Having  assembled  his  men  and  sent  runners  out  threatening  vengeance  against 
Glover  and  his  family,  he  (Glover)  was  not  slow  to  learn  the  condition  of  affairs,  and 
in  turn  signaled  his  people.  In  a  few  hours  the  whole  country  was  in  the  wildest  state 
of  excitement.  During  all  this  time  nobody  seemed  to  know  the  whereabouts  of  the 
county-  sheriff.    The  general  impression  is  that  he  has  fled  the  country. 

I  will  endeavor,  as  heretofore,  to  reconcile  the  parties  and  preserve  the  peace  to  the 
best  of  my  ability.  In  the  absence  of  any  special  or  general  instruct  ions,  I  trust  that 
the  coun>e  I  have  pursued  in  this  matter  will  meet  the  approbation  of  the  major-general 
commanding. 

The  compauy  was  statioued  at  Edgefield  ou  the  application  of  the 
Attorney -General,  as  a  suitable  i)lace  to  carry  out  the  purpose  of  his 
circular  of  the  3d  of  September  to  the  United  States  marshals  and  at- 
torneys, which  puq>ose  was  to  give  them  all  needful  aid  in  the  discharge 
of  their  oflBcial  duties. 

It  will  be  noticed  that  there  was  no  civil  officer  present,  either  of  the 
United  States  or  of  the  State.  Under  these  circumstances  the  personal 
conduct  of  the  commanding  officer  has  been  approved  by  me.  His 
position  was  an  embarrassing  one,  and  one  an  Army  officer  should  not 
occupy,  not  only  on  account  of  the  responsibility  he  has  to  incur,  but 
still  more  on  account  of  the  administration  of  the  civil  or  common  law. 


ALABAMA. 

The  commanding  officer  at  Livingston,  Ala.,  which  place  has  been 
recently  occupied  on  the  application  of  the  United  States  Attorney- 
General,  reports  on  the  22d  September,  that  on  Sunday,  the  20th  instant, 
he  held  a  detachment  ready  to  proceed  to  Belmont,  but  that  on  that 
day  all  parties  dispersed.    He  says : 

For  the  information  of  the  commanding  general,  I  would  respectfully  state  the  cause 
of  all  the  gatherings  of  whites  and  negroes,  in  arms,  in  this  and  the  adjoining  counties. 
The  white  }»i'ople  have  an  organization  throughout  this  county  kuowu  as  the  '*  White 
League.''  They  are  determined  tliat  the  negroes  shall  not  vote  at  the  coming  elections 
unless  they  vote  as  they  do.  To  eft'ect  this  they  do  everything  to  intimidate  the  black 
people.  The  two  most  active  republicans  in  this  county,  Billings  (white)  and  Ivey, 
(colored,)  have  been  assassinated  in  the  county  since  the  1st  of  August.  These  mur- 
ders have  had  a  very  great  effect  on  the  colored  people,  particularly  as  they  see  no 
arrests  have  been  made,  nor  have  any  steps  been  taken  to  find  out  the  offenders.  To 
keep  up  the  fear  among  the  blacks,  the  whites  now  get  together  almost  every  day  and 
night  and  ride  the  rounds  in  squads  of  from  thirty  to  fifty  men,  armed  with  shot-guns, 
pretending  that  the  negroes  are  arming  and  gatnering  to  attack  the  white  people, 
which  is  not  the  case.  There  have  been  no  parties  of  the  negroes  of  any  strength 
together.  This  place  is  the  headquarters  from  which  these  parties  start,  and  I  would 
respectfully  ask  that  I  be  permitted  to  keep  my  men  well  in  hand  at  this  place,  where 
I  can  always  know  what  is  going  on  and  be  ready  to  move  men  to  the  neighborhood 
of  any  threatened  disturbance. 

Since  I  arrived  here,  on  the  11th  instant,  there  have  been  gatherings  at  three  differ- 
ent points  in  this  county;  no  collision  has  occurred  nor  will  there  be  as  long  as  the 
white  people  can  intimidate  the  blacks  by  display  of  armed  force.  A  night  attack  on 
iny  camp  is  freely  talked  of  here  and  in  the  country  around,  but  I  do  not  fear  anything 
of  the  kind.  On  Sunday  night,  about  midnight,  about  thirty  men,  well  armed,  rode 
into  the  town,  remained  about  fifteen  minutes  near  the  camp,  and  then  rode  ofi'.  I 
keep  a  good  guard  against  anything  of  this  kind. 

The  report  above  made  by  Captain  Mills,  that  the  •'  White  League-' 
organization  exists  in  Alabama,  is  confirmed  by  the  statement  made  to 
me   personally  by  a  prominent  and  well-informed  resident  of  New 
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Orleans,  that  this  organization  not  only  extends  into  the  country  par- 
ishes of  Louisiana,  but  into  the  State  of  Alabama  as  well. 
In  addition  to  the  cases  hereinbefore  specially  mentioned,  there  have 
,  been  forty-two  detachments  sent  out  from  the  posts  of  Lancaster  and 
Lebanon,  Ky.,  Humboldt  and  Chattanooga,  Tenn.,  Huntsville  and  ]\rount 
Yernon  Barracks,  Ala.,  Atlanta,  Ga.,  Yorkville  and  Newberry,  S.  C. 
They  were  in  aid  of  the  United  States  marshals  and  officers  of  the  United 
States  internal  revenue  to  enforce  the  writs  of  the  United  States  courts. 

DEPARTMENT  OF  THE  GULF. 

I  send  herewith  the  report  of  the  colonel  commanding  the  Depart- 
ment of  the  Gulf. 

Last  April  there  was  a  riot  and  disorder  at  Little  Rock,  a  disorder  of 
so  much  magnitude  as  to  require  the  company  then  stationed  there  to 
be  re-enforced  from  Humboldt,  Tenn. 

The  disturbances  grew  out  of  the  claims  of  two  political  parties  as  to 
which  of  their  candidates  was  the  rightful  governor  of  Arkansas. 

The  report  of  the  commanding  officer  of  Little  Rock  Barracks  (Cap- 
tain Rose,  Sixteenth  Infantry)  has  already  beeu  submitted  to  the  War 
Department.  The  captain's  course  was  judicious  and  effective,  and 
deserving  of  commendation. 

June  9,  the  Nineteenth  Infantry,  then  stationed  in  Louisiana,  was 
ordered  to  be  relieved  and  sent  to  the  plains,  and  in  order  to  secure  the 
funds  then  remaining  of  the  appropriation  for  ''  transportation  of  the 
Army,"  which,  if  unused,  would  be  covered  into  the  Treasury,  the  move- 
ment was  ordered  to  take  place  without  delay. 

The  Third  Infantry,  which  was  to  replace  the  Nineteenth,  arrived  at 
Holly  Springs  the  5th  of  July,  and  being  just  frbm  the  plains  was 
ordered  to  encamp  there  for  the  hot  weather,  and  not  go  farther  south 
till  the  sickly  season  should  have  passed.  Thus  it  was  that  there  was 
during  the  summer  in  Louisiana  but  a  detachment  of  fifteen  men  to 
guard  the  public  property  at  Jackson  Barracks,  New  Orleans,  one  com- 
pany to  guard  the  barracks  at  Baton  Rouge,  and  a  company  at  Colfax, 
Grant  Parish. 

/September  8. — In  accordance  with  the  General  of  the  Array's  order  of 
the  5th,  I  ordered  the  commander  of  the  Department  of  the  Gulf,  then 
here  at  division  headquarters,  to  send  the  Third  Infantiy  to  Louisiana, 
distributing  it  between  New  Orleans,  Baton  Rouge,  Alexandria,  Shreve- 
port,  Saint  Martinsville,  Harrisonburgh,  and  Monroe. 

For  this  purpose  he  went  to  his  headquarters  at  Holly  Springs  and 
was  occupied  in  making  i)rovision  for  the  transi>ortation,  medical  sup- 
plies, and  pay  of  the  regiment,  when  he  received  the  pressing  telegram 
from  New  Orleans  referred  to  in  his  report,  and  took  the  measures  therein 
stated,  subsequently  going  in  i^erson  to  New  Orleans  and  taking  with 
him  such  troops  as  were  at  hand,  or  were  under  orders  for  other  posts. 

On  the  receipt  of  the  President's  proclamation  of  the  16th  of  Septem- 
ber, I  strengthened  Colonel  Emory  by  sending  him  with  all  dispatch 
all  the  companies  within  reach  that  could  possibly  be  spared,  sus- 
pending for  the  time  the  execution  of  the  orders  of  the  5th,  relating  to 
the  Department  of  the  South,  and  even  taking  companies  from  i^laces 
but  recently  occupied. 

Since  then,  several  companies  of  the  Twenty-second  Infantry  have 
arrived  at  New  Orleans  from  the  lakes,  and  other  troops  are  on  the  way 
there  from  the  plains;  and  the  companies  taken  from  Alabama  have  been 
sent  back  to  fulfill  the  duties  which  the  emergency  in  New  Orleans  had 
suspended ;  and  the  places  in  Louisiana  have  been,  or  soon  will  be,  oc- 
cupied as  heretofore  ordered. 
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As  the  condition  of  the  military  service  will  be  affected  by  the  question 
as  to  the  need  at  all  of  any  troops  at  the  South,  and  if  needed,  as  to  when 
the  need  will  cease,  I  beg  to  transcribe  the  following  extracts  from  the 
statement  made  by  me  last  January,  before  the  Military  Committee  of 
•  the  House,  at  the  time  it  was  proposed  to  reduce  the  military  establish- 
ment, and  when  it  was  the  wish  and  belief  of  most  that  the  need  of  any 
portion  of  the  Army  at  the  South,  away  from  the  seacoast  defenses, 
had  passed,  or  was  soon  to  pass  by. 

The  Chairman.  State  what  the  troops  are  doing  in  Kentucky. 

Genera]  McDowell.  The  last  part  of  my  answer  (that  troops  were  aiding  the  United 
States  civil  authorities  in  the  enforcement  of  the  United  States  laws)  will  apply  to  the 
troops  in  Kentucky.  At  this  moment  there  is  a  portion  of  those  troops,  acting  under 
the  United  States  marshal,  serving  writs,  which  he  declares  he  cannot  serve  without 
the  aid  of  military  force.  There  are  but  three  companies  in  the  State  of  Kentucky — a 
mere  police  force ;  one  coropanv  is  stationed  at  Lancaster,  one  at  Lebanon,  and  one  at 
Frankfort.  They  are  stationed  at  those  places  chiefly  because  the  troops  are  better 
provided  for  there  than  they  would  be  elsewhere.  In  the  case  of  Lancaster,  the  troops 
were  sent,  and  are  kept  there  at  the  earnest  entreaty  of  its  citizens,  on  account  of  the 
disturbed  state  of  the  country.  I  went  to  Lancaster  to  see  if  that  post  could  not  be 
broken  up  and  a  post  established  at  Nicholasville  ;  but,  as  the  two  places  were  close 
together,  I  decided  to  make  no  change,  on  account  of  the  expense  involved  in  so  doing, 
and  because  there  seemed  to  be  an  equal  balance  in  the  demands  of  the  two  places. 

The  Chairman.  Is  there  a  fueling  of  apprehension  of  disturbances  by  the  Ku-Klux 
in  that  region— South  Carolina  T 

General  McDowell.  I  don't  think  there  is  any  general  feeling  now;  but  I  think,  if 
you  will  ask  the  two  parties  down  South,  they  will  concur  in  one  thing,  and  that  more 
perhaps  because  of  its  moral  effect  than  of  any  physical  force  that  could  be  exercised, 
that  the  presence  of  a  small  force  there  is  of  a  great  benefit  to  the  peace  and  quiet  and 
prosperity  of  the  country.  I  think  that  both  parties  will  agree  in  that.  The  ignorant 
poor  whites,  as  they  are  called,  have  a  feeling  of  hostility  against  the  blacks,  and  the 
other  whites  have  a  feeding  of  distrust  of  and  disgust  at  the  political  action  of  the 
masses  of  the  blacks,  particularly  in  South  Caroliua  and  Louisiana.  In  South  Carolina 
the  colored  element  is  predominant ;  it  has  complete  control  of  the  State  and  of  ita 
principal  city,  Charleston,  the  limits  of  that  city  having  been  extended,  I  am  told, 
many  miles  into  the  country,  so  as  to  give  the  colored  population  complete  control  of 
the  city  as  well  as  the  State.  The  Stato  taxation  is  excessive,  and  there  is  a  strong 
feeling  on  the  part  of  persons  who  own  propprty  against  the  State  government,  and 
the  condition  of  affairs  pro<luce8  considerable  uneasiness  throughout  the  community, 
both  on  the  part  of  the  blacks  with  respect  to  the  whites  in  the  upper  districts,  and 
upon  the  part  of  the  whites  of  the  blacks  in  the  lower  country. 

The  Chairman.  Will  you  state  the  condition  of  Louisiana  and  the  troops  you  have 
there  T 

General  McDowell.  Louisiana  is  in  a  very  disturbed  condition.  It  was  so  last  year, 
and  is  so  Ktill,  and  I  tear  in  likely  to  remain  so  for  some  time  to  come,  on  account  of  the 
reasons  which  I  have  before  mentioned.  The  military  posts  in  Louisiana  are  very 
much  changed  during  the  year;  troops  being  shifted  from  one  place  to  another  as  the 
necessity  for  their  service  may  appear  to  the  department  commander  to  require.  The 
permanent  posts  are  the  Jackhon  Barracks,  New  Orleans,  and  the  barracks  at  Baton 
Rouge,  both  Gdvernmeiit  barracks,  both  on  Government  laud,  and  both  permanent  in 
their  nature  and  character.  From  these  two  posts  the  department  commander  has 
established  various  small  temporary  posts,  breaking  them  np  from  time  to  time  and 
bringing  the  troops  back  again,  or  shifting  them  as  the  occasion  may  have  required. 
I  think  it  is  safe  to  say  that  the  troops  in  Louisiana  have  been  of  immense  public  good. 
It  is  so  p'cognized,  I  believe,  by  all  parties.  They  have  been  preservers  of  the  peace  ; 
and  I  think  that  their  whole  course  has  been  of  the  most  conservative  character.  As  I 
said  in  my  annual  report,  the  duty  devolved  upon  officers  and  men  and  their  com- 
mander in  the  Department  of  the  Gulf  during  the  past  year  has  been  of  the  most  deli- 
cate, important,  and,  frequently,  embarrassiug  kind,  and  has  been  discharged  with 
tatt,  tidi'lity,  and  in  all  cases  with  effect. 

The  CHAinMAX.  Can  you  state  the  reasons  for  keeping  the  military  force  there! 

General  McDowell.  The  reasons  grow  entirely  out  of  the  sequehe  of  the  war,  the 
reconstruction  acts,  the  condition  of  the  colored  race,  and  the  relations  which  it  bears 
to  the  other  inhabitants  of  that  State,  and  the  fact  that  the  city  of  New  Orleans,  with 
its  large  oommen  e,  its  capital,  its  connections  with  the  centers  of  capital  and  com- 
merce in  other  parts  of  the  world,  has  a  white  population  principally,  and  that  the 
State  it*«elf  is  lar«;elv  in  the  hands  of  colored  people,  and  that  these  two  elements  thus 
far  have  not  been   harmonious.    There  has  been  distrust  on  the  oug  side  against  the 
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other  and  inisunderstaiidiDgs,  perhaps  largely  the  result  of  causes  which  look  away- 
back  to  the  past,  and  which  will  take  some  considerable  time  in  the  future  before  they 
are  all  disposed  of.  It  is  a  philosophical  as  well  as  a  political  question,  about  which 
people  may  ditt'er;  but  the  fact  stands  that  the  problem  presents  very  great  complica- 
tions, and  of  which  I  do  not  myself  see  the  solution,  and  I  doubt  if  any  one  knows, 
although  he  may  think  he  does.  I  was  there  last  winter  and  am  going  there  now  ;  and  ■ 
I  can  say  that  the  military  force  there  has  been  of  immense  ^consequence,  not  for  the 

fhysical  effect  which  a  small  handful  of  men  could  produce,  but  for  its  moral  effect, 
think  this  same  remark  may  apply  in  a  large  degree  to  the  troops  all  through  the 
South.  The  number  of  troops  all  through  this  vast  region  of  country  is  little  over  three 
thousand  men,  so  insigniiicaut  that  it  cannot  exercise  any  material  physical  effect. 

I  have  wished  as  a  matter  of  economy,  military  discipline,  and  effi- 
ciency, to  have  the  troops  as  much  concentrated  as  possible,  and  when 
and  where  possible  to  have  them  in  Government  buildings  on  Govern- 
ment ground.  The  quarters  occupied  at  many  places  in  the  South  are 
temporary  shanties,  built  mostly  during  the  war,  and  now  in  a  state  of 
decay.  I  ask  attention  again  to  my  recommendation  that  Augusta 
arsenal,  which  is  utterly  out  of  place  and  of  position  to  be  continued 
as  an  arsenal,  be  turned  over  for  use  as  a  garrison  for  troops,  and  that 
the  estimates  heretofore  submitted  for  converting  the  buildings  at 
Mount  Vernon  Barracks  into  quarters  be  favorably  acted  on  as  soon  as 
Congress  shall  act  on  the  recommendation  to  revoke  the  authority  for 
its  sale. 

I  send  herewith  the  reports  of  the  chiefs  of  the  several  staff  depart- 
ments at  department  headquarters  of  the  operations  under  their  charge 
during  the  past  year. 

I  have  the  honor  to  be,  verv  respectfully,  your  obedient  servant, 

iRviN  Mcdowell, 

Major- General,  Commanding  Division  of  the  South, 

The  Assistant  Adjutant-General, 

Headquarters  of  the  Army,  Saint  Louis,  Mo. 


REPORT  OF  BVT.  MAJ.  GEN.  W.  H.  EMORY. 

Headquarters  Department  of  the  Gulf, 

Holly  Springs,  Miss,,  September  15,  1874. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  condition 
of  affairs  in  this  department,  and  the  operations  in  it  since  the  date  of 
my  last  annual  report.  The  following  troops  constitute  the  force  now 
serving  in  the  department : 

Companies  A,  E,  F,  I,  L,  and  M,  and  two  majors,  First  Artillery.  The 
Third  Infantry,  and  Companies  B,  C,  I,  and  H,  and  one  major.  Sixteenth 
Infantry. 

In  addition  to  the  foregoing.  Company  D,  Sixteenth,  and  a  detachment 
of  an  officer  and  fifteen  men  of  the  Second  Infantry  are  temporarily  serv- 
ing in  the  department. 

These  troops  are  distributed  as  follows: 

Companies  A,  F,  L,  and  M,  and  one  major,  First  Artillery,  at  Fort 
Barrancas,  Fla. 

Companies  E  and  I  and  one  major.  First  Artillery,  at  Key  West,  Fla. 

The  Third  Infantry  is  encamped  for  the  summer  at  Holly  Springs,  Miss. 

A  major  and  Company  D,  Sixteenth  Infantry,  at  Jackson,  Miss. 

Companies  C  and  I,  Sixteenth  Infantry,  at  Little  Rock,  Ark. 

Company  B,  Sixteenth  Infantry,  at  Colfax,  La. 

Company  H,  Sixteenth  Infantry,  at  Baton  Rouge,  La. 

Detachment  of  Second  Infantry  at  Jackson  Barracks,  La. 

Since  my  last  report  the  Nineteenth  Infantry  has  been  moved  from 
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tliis  department,  where  it  had  served  for  so  long  a  time  and  so  credita- 
bly, and  has  been  replaced  by  the  Third  Infantry. 

It  was  not  considered  necessary  to  distribute  this  regiment,  composed 
of  unacclimat^d  men,  to  the  posts  it  is  intended  to  garrison,  before  the 
fall  frosts  had  removed  all  danger  from  contagious  diseases,  and  it  was 
jilaced  in  camp  at  Holly  Springs,  Miss.,  a  very  healthy  point,  where  the 
men  were  made  comfortable,  and  the  opportunity  offered  by  the  concen- 
tration of  the  regiment  utilized  in  perfecting  its  instruction  and  disci- 
pline. 

On  the  9th  of  September,  in  pursuance  of  orders  received,  the 
regiment  was  distributed:  the  headquarters  and  four  companies  to 
Jackson  Barracks ;  the  lieutenant-colonel  to  Baton  Eogue ;  the  major 
and  two  companies  to  Pineville,  near  Alexandria,  La.,  and  one  company 
to  each  of  the  following  posts :  Monroe,  Harrisonburgh,  Shreveport,  and 
Saint  Martinsville,  La.  Most  of  the  companies  are  at  the  posts  desig- 
nated ;  the  others  are  on  their  way  to  them. 

Two  companies  of  the  First  Artillery  from  Barrancas  were  also 
ordered  to  take  post  at  Baton  Rogue,  La.,  and  the  post  of  Colfax  was 
discontinued.  The  garrison  of  Jackson,  Miss.,  and  Baton  Kogue,  La., 
are  parties  temporarily  holding  these  points. 

The  troops  from  Colfax  are  to  proceed  to  Jtickson,  Miss.,  and  there 
take  post,  and  the  company  from  Baton  Bogue,  on  being  relieved  by  the 
arrival  of  the  First  Artillery,  is  to  repair  to  the  same  point,  when  Com- 
pany D,  Sixteenth  Infantry,  is  ordered  to  return  to  its  station  at  Hum- 
boldt, Tenn. 

As  a  measure  of  precaution  against  the  yellow  fever,  the  garrison  at 
Key  West,  Fla.,  was  moved  about  the  1st  July  to  Key  Biscayne  Bay, 
Fla.,  where  it  is  temporarily  encamped  ;  and  for  a  similar  reason  the 
headquarters  of  the  department  have  been  temporarily  established  at 
Holly  Springs,  Miss. 

So  far  this  year  the  department  has  been  spared  epidemic  diseases, 
and  the  health  of  the  troops  is  all  that  could  be  desired.  The  posts 
have  been  thoroughly  inspected  during  the  year,  the  result  showing 
that  the  troops  are  in  a  fair  st4ite  of  discipline  and. that  the  oflBcers  and 
men  generally  discharge  their  duties  with  zeal  and  intelligence,  and 
that  the  necessary  supplies  of  all  kinds  have  been  amply  furnished. 

The  bi-monthly  inspections  of  the  accounts  of  disbursing  ofificers,  made 
in  compliance  with  law,  have  shown  that  these  officers  have  discharged 
their  duties  with  accuracy,  Judgment,  and  economy,  and  that  the  laws 
regarding  disbursements  and  the  safe-keeping  of  public  funds  have  been 
complied  with. 

The  small  amount  of  funds  for  the  Quartermaster's  Department,  which 
the  condition  of  the  appropriations  for  the  current  fiscal  year  has  allowed 
to  be  assigned  to  the  use  of  this  department,  has  caused  a  degree  of  re- 
trenchment which  is  beyond  true  economy  and  cannot  but  result  in  in- 
jurj'  to  the  service.  I  was  obliged,  at  one  time,  to  order  that  no  extra- 
duty  men  be  allowed  in  the  (Quartermaster's  Department,  as  there  was 
no  money  to  pay  the  per  diem  to  which  men  so  detailed  are  entitled, 
but  a  small  addition  to  the  sum  previously  allowed  has  enabled  me  to 
recommend  to  the  division  commander  the  employment  of  a  small  num- 
ber of  men  on  this  kind  of  duty.  For  a  similar  reason,  the  division  com- 
mander has  taken  the  whole  subject  of  repairs  to  barracks  and  quarters 
out  of  my  hands,  the  amount  of  funds  for  this  purpose  available  for  the 
whole  division  being  so  small  that  it  was  not  considered  advisable  to 
divide  it.  1  consider  this  act  very  inconvenient  to  the  service  and  inju- 
rious to  my  authority,  an<l  1  request  it  may  be  changed  as  soon  as  cir- 
cumstances will  permit. 
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The  duties  of  the  chief  commissarj^  of  subsistence  of  the  department 
are  two-fold,  those  which  pertain  to  the  department  and  those  which, 
by  existing  orders,  lie  entirely  outside  of  and  independent  of  the  depart- 
ment commander,  and  this  last  class  is  now  so  much  more  extended  than 
the  former  as  apparently  to  subordinate  the  department  position  to  the 
injury  of  good  order  and  discipline  and  the  inconvenience  of  the  troops 
serving  in  the  department.  I  therefore  respectfully  suggest  that  the 
depot  and  purchasing  commissary  in  New  Orleans  be  wholly  relieved 
from  duty  with  the  troops  serving  in  the  Department  of  the  Gulf,  and 
that  the  duties  of  chief  commissary  of  the  department  be  performed  by 
some  officer  of  the  line  of  the  Army,  of  whom  there  are  many  both  com- 
petent and  available  to  be  selected  by  the  Secretary  of  War. 

During  the  past  year  the  troops  in  the  department  have  been  re- 
quire<l  but  once  to  interfere  actively  in  civil  affairs,  and  this  was  on  the 
occasion  of  the  insurrection  against  the  authority  of  the  State  officers  in 
the  State  of  Arkansas.  By  order  of  the  President  of  the  United  States 
two  companies  of  the  Sixteenth  Infantry,  under  the  command  of  Capt. 
Thomas  E.  Kose,  of  that  regiment,  then  stationed  in  Little  Rock,  were 
interposed,  first,  to  stop  bloodshed  between  the  contending  parties, 
and,  finally,  to  sustain  the  governor  in  his  seat.  The  report  of  Captain 
Kose,  given  much  in  detail,  has  already  been  forwarded  with  what  I 
considered  a  just  commendation  of  the  coolness  and  efficiency  with 
which  Captain  Rose  and  the  officers  and  soldiers  of  his  command  had 
discharged  a  delicate  and  onerous  duty. 

Several  small  bodies  of  troops  have  been  furnished  the  United  States 
marshal  to  act  sls  posse  comitatus  to  aid  in  the  execution  of  decrees  of  the 
United  States  courts  in  cases  where  evidence  has  been  furnished  that 
the  civil  arm  was  otherwise  impotent  to  enforce  such  decree. 

In  this  connection  I  beg  to  call  attention  to  the  delicate  and  unde- 
fined nature  of  the  duties  imposed  on  troops  serving  in  this  department, 
and  upon  those  similarly  situated,  and  to  suggest  that  some  general 
rule  of  action  to  be  defined,  and  the  persons  performing  such  duties  pro- 
texjted  by  law  in  the  execution  of  them.  At  present  the  troops  are 
expected  to  keep  the  peace  without  having  any  power  to  correct  abuses, 
however  flagrant,  or  any  power  to  arrest  parties  for  the  most  criminal 
offenses,  and  yet  their  i^resence  on  any  occasion  of  riot  and  disorder 
renders  them  liable  to  civil  suits  if  casualty  should  occur  even  by 
accident. 

Yet  it  cannot  be  denied  their  presence  is  necessary  to  the  continuance 
of  peace  in  the  southern  country,  and,  in  my  opinion,  to  the  existence  of 
the  Government  itself,  and  I  tlierefore  do  not  consider  it  too  much  to 
ask  that  the  whole  subject  of  their  duties  in  the  southern  country  may 
form  the  subject  of  consideration.  Inclosed  is  the  record  of  events  for 
the  past  official  year. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

W.  H.  EMORY, 
Colonel  and  Brex^et  Major- General  Commanding, 

The  Assistant  Adjutant-General, 

Division  of  the  /South j  Louisville,  Ky. 

[Postscript.] 

Headquarters  Depart3ient  of  the  Gulf, 

Holly  Springs^  Miss.,  September  15,  1874. 
After  all  the  arrangements  had  been  made,  and  the  transportation 
enga-ged  for  the  Third  Infantry  to  distribute  it  as  above  indicated,  on 
Sunday,  the  13th  instant,  about  3  o'clock  p.  m.,  after  all  the  down-trains 
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had  passed,  the  alarming  telegram  (marked  No.  1)  was  received  from 
Mr.  S.  B.  Packard,  United  States  marshal  for  the  district  of  Louisiana. 

From  ordinary  sources  this  telegram  would  not  have  received  much 
attention,  but,  having  always  found  the  marshaPs  statements  relia- 
ble, and  as  the  troops  were  already  under  orders  for  New  Orleans,  under 
the  requisition  of  the  United  States  Attorney-General  I  concluded  to 
hasten  the  movement  by  all  practicable  means,  even  to  the  employment 
of  a  special  train,  and  I  also  directed  the  small  detachments  at  Jackson, 
Miss.,  and  at  Jackson  Barracks  at  New  Orleans,  at  once  to  repair 
to  the  custom-house  in  the  latter  place,  and  there  consult  with  the 
United  States  marshal  for  the  protection  of  the  public  property  reported 
by  him  to  be  in  imminent  peril. 

Feeling  the  gravity  of  the  situation  and  the  onus  placed  on  the  mili- 
tary arm  by  the  demand  of  the  civil  authorities  for  protection,  and 
pending  the  movement  of  the  troops  toward  the  scene  of  threatened 
violence,  I  addressed  the  telegram  (marked  No.  2)  to  Marshal  Packard. 

The  telegram  from  him  (marked  No.  3)  reiterates  the  demand  for 
military  aid,  which,  under  both  general  and  special  orders,  I  am 
required  to  give,  and  I  considered  it  to  be  my  duty  to  furnish  that  aid 
at  whatever  cost. 

I  consider  the  whole  transaction  well  worthy  of  the  higher  authorities 
as  showing  the  helpless  and  dependent  condition  of  some  of  the  State 
governments  in  this  department,  and  it  may  be  perhaps  my  duty  to 
state  what  I  believe  to  be  the  case,  that  I  see  no  prospect  of  these 
governments  improving  or  becoming  more  stable  so  long  as  they  are 
based  upon  universal  suffrage  or  until  the  suft'ragists  become  better  edu- 
cated. 

W.  H.  EMORY, 
Colonel  and  Brevet  Major  General  Commanding, 


REPORT  OF  MAJ.  GEN.  J.  M.  SCHOFIELD. 

Headquarters  Military  Division  of  the  Pacific, 

San  Francisco  J  CaL,  September  14,  1874. 

Sir  :  Since  the  date  of  my  last  annual  report,  November  3, 1873,  sat- 
isfactory progress  has  been  made  toward  a  final  settlement  of  Indian 
questions  in  this  division,  so  far  as  depends  upon  military  operations. 
In  the  Department  of  Arizona,  under  the  wise  and  vigorous  adminis- 
tration of  Brigadier-General  Crook,  the  few  Apache  chiefs  who  had  ob- 
stinately refused  to  submit  to  necessary  restraint  have  been  hunted  dowTi 
and  killed.  The  disturbing  elements  of  the  Verde,  San  Carlos,  and 
Apache  reservations  have  thus  been  removed,  and  General  Crook  now 
believes  that  '*  if  the  Indians  on  these  reservations  are  properly  managed, 
kept  at  work,  furnished  with  seeds  and  implements,  and  their  present 
interest  in  raising  stock  and  making  themselves  homes,  encouraged, 
there  will  be  no  further  trouble  with  them,  and  they  will  gradually 
become  self  supporting.'' 

It  is  greatly  to  be  desired  that  these  Indians  should  not  be  disturbed 
in  their  present  reservations,  and  that  a  work  so  well  begun  may  be 
continued  to  its  legitimate  end. 

The  condition  of  the  Hualpais,  recently  removed  from  their  old 
homes  in  the  mountains  to  a  reservation  on  the  Colorado,  is  most  deplo- 
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rable.    A  serious  error  was  evideutly  committed  in  selecting  this  reser- 
vation, an  error  which  should  be  corrected  without  delay. 

The  Indians  upon  the  Chiricahua  reservation  not  being  under  military 
control,  cannot  be  restrained  from  making  depredations  upon  the 
neighboring  people  of  Sonora.  Frequent  complaints  are  made  of  such 
dei>redations,  although  the  people  ot*  Arizona  have  been  exempt  from 
them  during  the  past  year. 

I  respectfully  refer  to  General  Crook's  report  for  details  upon  these 
subjects,  and  recommend  his  views  thereon  to  the  serious  consideration 
of  the  Interior  Department. 

In  the  Department  of  the  Columbia  a  threatened  collision  between 
the  Nez  Perc^  Indians  and  the  white  settlers  was  averted  in  June  and 
July  last,  by  the  prompt  movement  of  troops  into  the  Indian  country. 
The  department  commander,  Col.  Jeff.  C.  Davis,  Twenty-third  Infantry, 
who  accompanied  a  portion  of  the  troops,  and  made  a  general  inspection  of 
that  portion  of  his  department,  does  not  now  fear  any  immediate  trouble 
with  these  Indians,  but  recommends  that  they  receive  the  early  attention 
of  the  Indian  Department.  I  respectfully  refer  to  Colonel  Davis's  report 
for  full  information  upon  the  subject  referred  to,  and  other  matters  in 
the  Department  of  the  Columbia. 

The  Department  of  California  has  remained  undisturbed  by  any  threat 
of  hostilities,  and  hence  the  very  small  force  stationed  in  this  depart- 
ment has  not  been  called  upon  for  any  operations  in  the  field  beyond  the 
customary  scouting  and  explorations  designed  to  keep  the  troops  in  ef- 
ficient condition,  and  give  them  a  thorough  knowledge  of  the  surround- 
ing country. 

The  following  changes  of  stations  of  troops  have  been  made,  or  are 
now  in  progress :  The  Eighth  Infantry,  from  the  Department  of  the 
Platte,  has  relieved  the  Twenty-third  Infantry,  in  the  Department  of 
Arizona,  which  latter  regiment  is  now  en  route  to  its  new  station  in  the 
Department  of  the  Platte.  Companies  F  and  L,  Fourth  Artillery,  from 
the  harbor  of  San  Francisco,  have  relieved  Companies  C  and  D,  at  Sitka, 
Alaska,  which  latter  companies  have  taken  post  at  the  presidio  of  San 
Francisco. 

Camp  Warren,  Oreg.,  being  a  very  expensive  post  to  supply,  and 
being  no  longer  needed,  has  been  ordered  to  be  broken  up ;  its  garrison, 
Company  D,  Twenty-first  Infantry,  has  taken  post  at  Camp  Bid  well,  Cal. 

The  business  of  the  several  staff  departments  has  been  conducted  in 
a  satisfactory  manner  with  due  regard  to  economy  and  the  general  inter- 
ests of  the  public  service. 

In  the  pay  department  this  has  been  accomplished  only  by  extraordi- 
nary efforts  on  the  part  of  the  too  small  number  of  officers  of  that 
department.  Unless  the  number  of  efficient  paymasters  be  increased 
at  no  distant  day,  there  must  of  necessity  be  some  failures  in  the  regular 
payment  of  the  troops. 

1  take  pleasure  in  renewing  my  high  commendation  of  General  Crook's 
management  of  the  difficult  Apache  problem,  in  Arizona,  also  my  cor- 
dial approval  of  the  administration  of  the  Department  of  the  Columbia 
by  Col.  Jeff.  C.  Davis,  who  has  now  relinquished  that  command  to  his 
senior  officer,  Brig.  Gen.  O.  O.  Howard. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

•      J.  M.  SCHOFIELD, 

Major- Gcntral, 
The  Assistant  Adjutant-General, 

Headquixrters  ofth^  Armpj  Washington^  D.  C. 
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KEPORT  OF  BVT.  MAJ.  GEN.  J.  C.  DAVIS. 

Headquarters  Department  of  the  Columbia, 

Portland^  Qreg,^  September  1,  1874. 

Sir  :  I  have  the  honor  herewith  to  submit  the  following  short  annual 
report  of  uiilitary  affairs  in  this  department  during  the  past  year : 

The  last  annual  report  was  dated  the  1st  of  November,  1873  ;  since 
that  time  no  important  movements  of  the  troops  have  been  required. 
At  most  of  the  garrisons  they  have  remained  quiet  in  barracks. 

The  changes  of  stations  made  are  as  follows : 

The  troops  have  been  withdrawn  from  San  Juan  Island  to  Fort  Town- 
send,  Wash.  Camp  Warner,  Oreg.,  has  been  abandoned,  and  the  troops, 
with  public  proi>erty,  removed  to  Camp  Bidwell,  Cal.  These  changes 
were  made  in  the  interest  of  economy,  due  regard  being  paid  to  the  ob- 
ject for  which  troops  are  kept  by  the  Government — the  protection  of  set- 
tlers, and  for  the  support  ot  the  Indian  agents  in  the  performance  of 
duties. 

The  Held  movements  of  the  troops  are  as  follows :  In  March  last,  the 
Indian  agent,  Mr.  Linville,  at  the  Malheur  reservation,  became  sus- 
picious of  the  conduct  of  some  of  his  people,  and  called  upon  the  com- 
manding officer  at  Camp  Harney  for  a  detachment  of  cavalry  to  assist 
and  protect  him  in  the  execution  of  his  duties.  (See  copy  of  letter  of  Mr. 
U.  Linville,  dated  March  7,  1874,  appended,  marked  A.)  The  request 
for  troops  was  immediately  complied  with  by  Maj.  Elmer  Otis,  First 
Cavalry,  commanding  at  Camp  Harney,  and  a  detachment  of  twenty- 
four  mounted  men,  with  pack  animals,  was  dispatched  to  the  alarmed 
agency,  under  command  of  Lieut.  C.  C.  Cresson,  First  Cavalry,  an  ener- 
getic,'skillful  young  officer.  This  detachment  attempted  to  reach  the 
excited  agency  by  the  most  direct  route,  but,  owing  to  the  accumulation 
of  snow  on  the  mountains  which  lay  between,  it  was  compelled  to  turn 
back.  (See  report  of  Lieutenant  Cresson,  dated  March  27, 1874,  marked 
B.)  A  second  attempt  by  another  route  was  successful ;  but,  on  reaching 
the  agency,  Lieutenant  Cresson  found  the  cause  of  alarm  had  been  consid- 
erably exaggerated  by  the  newly-installed  agent.  He  was,  however, 
ordered  to  remain  there  until  further  instructions.  Lieutanant  Cresson 
and  detachment  deserve  great  credit  for  the  manner  in  which  they 
prosecuted  this  mid-winter  expedition. 

Lieutenant  Cresson,  with  his  detiichment,  remained  at  the  agency  some 
six  weeks ;  after  which  he  returned  to  his  post.  (See  his  report,  dated 
May  30,  forwarded  to  War  Department.) 

Al)Out  the  middle  of  June  last  I  left  my  headquarters,  for  the  purpose 
of  making  a  tour  of  inspection  in  that  part  of  the  department  which  is 
composed  of  Eastern  Washington  TeiTitory  and  Northern  Idaho.  On  my 
arrival  at  Fort  Lapwai,  I  was  informed  by  a  delegation  of  citizens  that 
the  Indians  had  assembled  in  considerable  numbers  in  Paradise  and 
Hog  Heaven  Valley  for  the  purpose  of  digging  roots,  hunting,  and  fish- 
ing, and  that  they  were  talking  very  saucily  to  the  settlers,  and  had 
committed  various  trespasses  among  the  farmers  of  the  country. 

I  at  once  determined  to  take  these  places  in  my  route.  At  the  same 
time  I  was  called  upon  by  the  Indian  agent  of  tlie  Lapwai  reservation, 
who  informed  me  that  the  Nez  Perce  Indians,  over  whom  he  was  agent, 
were  not  acting  by  any  means  as  he  would  have  them.  Many  of  them 
were  showing  signs  of  dissatisfaction  and  insubordination.  Some  of 
them  had  assumed  an  attitude  of  insolence  toward  him  and  the  em- 
ployes at  the  agency,  whicli   foreboded  evil,  it  not  actual  hostilities. 
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He  bad  just  learned  that  a  large  gathering  of  Indians  would  take  place 
in  the  Nez  Perc^  country,  at  Weeipe,  on  the  4th  of  July.  He  be- 
lieved other  Indian  tribes  were  expected  to  be  represented  there  at 
their  "  talk,''  and  expressed  a  desire  to  be  present,  but  thought  the  In- 
dians would  not  allow  him  to  remain  unless  supported  by  troops.  At 
his  request  I  ordered  Capt.  D.  Perry,  First  Cavalry,  with  his  company 
from  Fort  Walla  Walla,  to  Fort  Lapwai,  for  the  purpose  of  accompany- 
ing and  supporting  him  in  the  performance  of  his  duties.  If  the  In- 
dians intended  to  meet  there  merely  for  pastime  and  enjoyment,  the 
presence  of  troops  in  the  vicinity  need  not  interfere  5  if  for  evil  pur- 
poses they  would  be  in  the  right  place. 

After  making  the  necessary  arrangements  to  meet  this  requirement 
of  the  troops  I  proceeded  with  Capt.  George  B.  Sanford's  company  to 
Hog  Heaven  and  Paradise  Valley.  The  agent,  Mr.  Monteith,  accom- 
panied me.  We  found  the  Indians  there,  as  reported,  in  considerable 
numbers  digging  camas-root,  hunting,  fishing,  horse-racing,  gambling^ 
insulting  the  citizens,  and  in  some  instances  committing  trespasses 
among  the  farmers,  according  to  their  views  or  whims.  The  approach 
of  the  troops  put  an  end  to  the  trouble  and  probably  prevented  blood- 
shed between  the  races. 

In  my  opinion,  the  moving  cause  of  this  exhibition  of  ill-nature  on 
the  part  of  the  Indians  is  to  be  found  in  the  fact  that  these  beautiflil 
and  fertile  valleys  are  being  rapidly  occupied  by  an  industrious  and 
thrifty  class  of  white  farmers  and  stock-raisers.  I  could  discover  no 
other  cause. 

During  the  following  month  I  made  an  extensive  tour  through  the  In- 
dian country  occupied  by  the  Cceur  d'Alenes,  the  Spokanes,  Colvilles^ 
Pend  d'Oreilles,  and  other  tribes.  I  found  all  friendly,  and  seemed  to 
be  well  disposed  toward  the  whites.  These  Indians  occupy  one  of  the 
finest  portions  of  our  country.  The  valleys  of  Pine  Creek,  the  Palouse, 
Hangman's  Creek,  the  Spokane,  Saint  Joseph,  and  Coeur  d'xUene  Rivers^ 
are  very  rich,  and  can  be  made  exceedingly  productive.  Stock  and 
grain  of  all  kinds  can  be  raised  in  the  greatest  abundance.  The  most 
of  these  localities  are  well  timbered  and  well  watered. 

The  climate  is  exceedingly  healthy,  and  not  very  cold  in  winter,  and 
the  summers  are  delightful.  The  Indians  in  a  few  places  are  making 
feeble  efforts  to  cultivate  and  raise  stock ;  but  the  greater  part  of  them 
subsist  by  fishing  and  hunting,  and  give  but  little  evidence  of  ever 
changing  their  mode  of  living. 

On  my  return  to  Fort  Lapwai  I  found  that  ^Ir.  Monteith  with  Cap- 
tain Perry  had  returned  from  Weeipe.  They  found  the  Indians 
there  in  considerable  numbers,  about  1,200.  The  troops  did  not  interfere 
with  the  council,  but  their  presence  there  for  about  ten  days  had  the 
effect  to  disperse  it. 

General  dissatisfaction,  however,  seemed  to  prevail  among  the  non- 
treaty  Nez  Perces.  This  was  particularly  the  case  with  Joseph's  band, 
the  claimants  of  Wallowa  Valley. 

In  compliance  with  the  request  of  the  agent,  I  also  sent  Maj.  John 
Green,  First  Cavalry,  an  ofticer  of  great  prudence  and  experience  in 
Indian  matters,  with  two  companies  of  the  First  Cavalry,  to  keep  the 
peace.  These  troops  remained  there  until  the  1st  instant.  (See  letter 
of  Captain  Whipple,  First  Cavalry,  marked  and  appended.)  I  do  not 
fear  any  immediate  trouble  with  this  Indian  and  his  band,  but  would 
recommend  the  early  attention  of  the  In<lian  Department  to  them ; 
also  O  che-o's  band,  near  Camp  Warner.     I  have  reported  on  this  band 
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before,  and  will  now  only  ask  attention  to  previous  suggestions  on  the 
subject.  He  should  be  made  to  remain  on  his  reservation  more  than  he 
has  been  doing. 

The  Indians  in  Alaska  have  generally  remained  quiet,  but  still  I  would 
recommend  that  an  armed  vessel  be  sent  along  the  coast,  occasionally 
at  least;  particularly  at  the  mouth  of  the  Stikine  Eiver  and  Sitka, 
where  the  white  population  is  increasing.  • 

The  two  companies  of  troops.  Fourth  Artillery,  stationed  at  Sitka  have 
been  relieved,  after  two  years'  service  there,  by  two  companies  of  the 
same  regiment,  and  sent  to  San  Francisco,  Cal. 

It  aftbrds  me  pleasure  to  invite  attention  to  the  reports  of  the  chiefs 
of  the  difterent  staff  departments,  appended. 

By  reference  to  the  reports  of  Major  Batchelder,  chief  quartermaster, 
and  Lieutenant  Boyle,  chief  commissary  of  subsistence,  it  will  be  seen 
that  there  has  been  made  considerable  reduction  of  expenses  in  these 
departments,  they  having  both  labored  with  a  view  to  retrenchment.  It 
affords  me  pleasure  to  call  attention  to  their  success. 

The  duties  of  the  adjutant-general's  office,  under  the  charge  of  Maj. 
H.  Clay  Wood,  have  been  efficiently  performed  throughout,  in  all  its 
various  requirements. 

Themedical  department  has  been  successfully  managed,  under  Surgeon 
Geo.  E.  Cooper,  during  the  first  part  of  the  year,  the  latter  part  under 
Surgeon  E.  J.  Bailey. 

The  paymaster's  department,  owing  to  the  limited  number  of  officers 
on  duty,  has  been  pushed  very  hard  to  meet  its  duties.  Special  atten- 
tion is  invited  to  Colonel  Eaton's  report.  The  work  is  too  great  for  the 
number  of  paymasters  now  on  duty. 

I  relinquish  command  of  the  department  to  Brig.  Gen.  O.  O.  Howard 
this  day. 

I  am,  sir,  very  respect  full  v,  your  obedient  servant, 

JEFF.  C.  DAVIS, 
Brevet  Major- General  Commanding, 

The  Assistant  Adjutant-General, 

Military  Diviftion  of  the  Facijic,  San  Francisco,  Cal 


REPORT  OF  BRIG.  GEN.  GEORGE  CROOK. 

Headquarters  Department  of  Arizona, 

Frescott,  August  31,  1874. 

Sir  :  With  the  close  of  regular  operations  in  the  field,  it  was  my  in- 
tention to  continue  to  concentrate  the  troops  from  small  to  large  garri- 
sons, as  I  had  already  commenced  to  do  at  the  date  of  my  last  annual  re- 
port;  up  to  the  present  time,  however,  I  have  not  been  able  to  do  much 
in  that  way,  but  trust  this  fall  some  of  the  smaller  posts  may  be  dis- 
pensed with  and  their  garrisons  sent  to  the  larger,  thus  making  another 
important  reduction  in  the  expenses  of  the  department. 

The  garrison  of  Camp  Beale's  Springs,  owing  to  the  removal  of  the 
Hualpai  Indians,  was  transferred  to  the  La  Paz  on  the  Colorado  Indian 
reservation. 
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It  is  to  be  hoped  that  Deither  Indians  nor  troops  will  long  be  com- 
pelled to  remain  in  that  barren  desert,  where  for  over  six  months  of  the 
year  the  mercury  marks  a  temperature  of  from  100^  to  120^  F.  in  the 
shade. 

Vegetation  is  almost  entirely  dependent  upon  the  uncertain  overflow 
of  the  Colorado,  and  when  this  fails,  as  it  frequently  does,  it  leaves  the 
soil  a  barren,  burning  desert  for  the  entire  year.  With  this  exception 
the  several  posts  and  their  garrisons  remain  nearly  the  same  as  they 
were  a  year  ago,  except  as  they  are  temporarily  reduced  by  the  ex- 
change of  the  Eighth  with  the  Twenty- third  Infantry,  a  movement  now 
in  progress. 

The  change  in  the  locations  of  the  garrisons  of  Camps  Grant  and 
Lowell,  which  took  place  last  summer,  has  had  a  salutary  effect  upon 
the  health  of  the  troops,  which  has  been  gradually  improving  for  the 
past  three  years,  and  shows  a  marked  melioration  during  the  past  year, 
as  hereinafter  shown  in  the  report  of  the  medical  director.  The  num- 
ber of  Indian  scouts  will  be  reduced  to  below  one  hundred  as  soon  as 
instructions,  recently  promulgated,  can  reach  the  different  reservations 
where  they  are  employed. 

INDIANS. 

After  the  closing  operations  against  straggling,  but  organized  bands  of 
renegades,  mentioned  in  my  last  annual  report,  the  officers  in  charge  of 
scouts  on  the  several  reservations  were  directed  to  instruct  the  Indians 
that  their  future  depended  in  a  great  measure  upon  themselves ;  that 
in  communities  of  white  people,  offenders  against  law  and  the  general 
good  were  followed  and  punished  by  whites,  and  that  it  frequently  oc- 
curred that  even  the  relatives  of  the  offenders  were  among  the  execu- 
tors of  justice. 

Every  effort  has  been  made  to  secure  the  adjustment  of  differences 
and  the  punishment  of  criminals  by  members  of  the  same  tribe,  and 
the  result  has  been  that  all  the  disturbing  elements  are  gradually  being 
separated  from  what  may  be  called  the  law  and  order  parties,  and  the 
commission  of  any  outrage,  either  upon  their  own  or  our  people,  is  fol- 
lowed by  prompt  punishment  at  the  hands  of  the  Apaches  themselves. 

Each  warrior  is  numbered  and  carries  with  him,  day  and  night,  his 
metal  check,  with  the  number  and  designation  of  his  tribe  stamped 
thereon.  A  corresponding  record  of  each,  the  number  of  members  in 
his  family  and  his  own  personal  description,  is  also  kept  by  the  officer 
in  charge,  and  as  issues  are  made  on  these  checks  the  Indians  them- 
selves are  careful  not  to  lose  them  and  to  be  well  known  to  the  officer 
as  No.  — . 

This  careful  watch  over  all  their  movements,  and  the  discipline  and 
efficiency  of  the  police  force,  composed  as  it  is  of  the  scouts  who  were 
so  efficient  in  the  campaigns,  render  it  almost  impossible  for  an  Indian 
belonging  on  one  of  these  reservations  to  commit  any  dereliction,  how- 
ever trifling,  without  its  being  traced  directly  to  him. 

Some  of  the  worst  characters  while  hostile  have,  by  the  careful  man- 
agement and  discipline  to  which  they  have  been  subjected  as  soldiers, 
become  the  most  useful  and  reliable  Indians  we  have,  and  have  been 
most  efficient  in  hunting  up  and  punishing  the  few  who  by  persistent 
course  of  crime  have  been  regarded  and  treated  as 

OUTLAWS. 

Delt-eh^y  Cochenay,  Chuntz,  and  Chan-Deist. — These  Indians,  noted 
characters,  whose  deeds  had  made  them  a  terror  not  only  to  whites,  but 
to  the  Indians  themselves,  have  finally,  after  long^careers  of  crime, 
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met  the  fate  tbey  so  richly  deserved.  At  the  time  peace  was  declared 
with  the  tribes  to  which  they  belonged,  they  were  well  known  as  the 
perpetrators  of  numberless  terrible  crimes,  but,  as  they  surrendered 
with  the  rest,  they  shared  in  the  general  amnesty  for  all  past  offenses. 

It  was  not  long,  however,  before  it  was  apparent  that  they  had  no 
real  intention  of  remaining  upon  the  reservations,  but  simply  used  them 
as  conveniences  upon  which  to  secure  supplies  of  arms  and  ammuni- 
tion. Each  in  his  diflferent  tribe  stirred  up  and  provoked  dissension 
and  trouble  among  their  own  people,  who  through  their  advice  were  led 
into  outbreaks  that  necessarily  brought  on  their  own  destruction,  until 
finally  the  Indians  themselves  lost  all  confidence  in  them,  and  instead 
of  followers  became  their  untiring  pursuers. 

Chan-Deisi  was  the  Apache  who  shot  and  killed  Lieutenant  Almy  at 
the  San  Carlos  agency  last  year,  since  which  time  he  has  been  an  out- 
law, hovering  around  in  the  mountain  gorges  and  canons  with  which 
Arizona  abounds,  and  which  afford  such  facilities  for  hiding  that  it  was 
for  a  long  time  a  question  whether  the  Indians  could  capture  or  kill 
him,  but  they  finally  succeeifed,  and  he  was  killed  on  or  about  the  12th 
of  June. 

Cochenay  and  Chuntz  were  also  concerned  in  the  murder  of  Lieu- 
tenant Almy,  and  parties  to  the  plot  to  massacre  all  the  whites  on  the 
reservation  at  the  same  time.  They,  with  a  small  party  of  followers, 
murdered  two  teamsters  in  January  last  on  the  reservation  near  the 
agency,  and  thence  crossing  to  near  Old  Camp  Grant,  massacred  a  family, 
practicing  ui>on  them  tortures  too  revolting  and  horrible  to  detail ;  this, 
after  repeated  most  solemn  promises  of  peace  and  friendship.  They 
could  and  did  slip  in  upon  the  resiBrvations  quietly,  stir  up  such  murder- 
ous spirits  as  they  desired,  and  got  away  before  their  presence  was  known, 
generally  taking  with  them  some  ill-advised  warriors  of  similar  propen- 
sities. 

The  outbreak  at  the  San  Carlos  in  January  last  was  instigated  by 
them,  and  might  have  assumed  proportions  that  would  have  put  in 
jeopardy  all  that  had  been  done,  but  for  the  prompt  and  decisive  move- 
ments of  the  troops,  the  officers  in  command  showing  great  skill  and 
energy  in  the  emergency,  crushing  it  in  the  bud. 

In  view  of  these  things,  I  concluded  that  there  was  no  other  way  but 
to  secure  these  outlaws  at  any  price,  and  when  their  followers  began 
to  come  in  to  their  old  reservations,  after  suffering  severe  losses  at  the 
hands  of  the  troops,  and  begged  to  be  allowetl  to  return,  I  instructed 
the  officers  in  charge  that  they  would  be  allowed  to  do  so  upon  condi- 
tion only  that  they  brought  in  these  savages  either  dead  or  alive ;  so 
that  one  after  another  of  their  followers  deserted  and  joined  the  In- 
dians, hunting  them  until  finally  they  were  both  killed — Cochenay,  on 
the  2Gth  of  May,  and  Chuntz  on  the  25th  of  July. 

It  should  be  observed  that  these  Indians  so  encamped  with  their  fol- 
lowers that  in  almost  every  case  of  attack  by  the  troops  and  allies  who 
were  constantly  in  pursuit,  the  blow  fell  upon  the  latter,  and  the  lead- 
ers got  away,  until  these  followers  began  to  see  that  they  were  the 
great  sufferers,  after  which  desertions  to  our  side  became  more  numer- 
ous, and  it  was  through  these  desertions  that  we  were  finally  enabled 
to  get  the  ringleaders. 

JJelt'Che, — This  savage  has  been  a  terror  to  Arizona  for  many  years. 
It  has  been  notorious  that  he  has  never  kept  any  promise  he  has  made, 
and  yet,  from  some  unexplained  cause,  he  has  not  only  escaped  death 
when  others  of  his  band  have  been  killed,  but  has  always  succeeded  in 
ringing  himself  in  when  others  were  surrendering  in  such  a  manner 
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that,  although  his  entire  course  showed  there  was  no  dependence  to  be 
placed  upon  him,  (for  his  name  has  long  been,  even  among  his  own  peo- 
l)le,  the  synonym  for  liar,)  he  could  not  be  arrested  without  the  appear- 
ance of  bad  faith  ;  so  he  has,  at  one  time  or  another,  been  a  "  peaceful" 
suppliant  for  pardon  at  all  the  agencies  and  military  posts  in  Eastern, 
Central,  and  Northern  Arizona,  and  each  time  has  signalized  his  depart- 
ure, which  usually  followed  hard  upon  his  surrender,  by  thefts  of  cat- 
tle, horses,  and  other  property,  or  the  cold-blooded  massacre  of  some 
unsuspecting  family  residing  near. 

A  short  time  since,  while  he  and  his  people  were  residing  "  on  terms 
of  i>eace''  on  the  Verde  reservation,  he  with  his  warriors  surrounded  all 
the  whites  on  the  reservation,  and  would  undoubtedly  have  put  them 
to  death  but  for  the  timely  siding  with  our  people  of  a  number  of  scouts 
and  other  friendly  Indians,  who  had  learned  long  since  that  he  could 
not  be  true  to  friend  or  foe. 

With  the  exception  of  one  visit  since,  for  the  purpose  of  persuading  a 
few  more  to  join  him,  this  is  believed  to  have  been  his  last  visit  on  the 
Yerde,  and  he  was  killed  by  his  own  people  near  Turret  Mountain,  on 
or  about  the  27th  ultimo. 

RESERVATIONS. 

This,  I  believe,  closes  out  all  the  leading  elements  of  disturbance  at 
Verde,  San  Carlos,  and  Apache,  and  if  the  Indians  on  these  reserva- 
tions are  properly  managed,  kept  at  work,  furnished  with  seeds  and 
implements,  and  their  present  interest  in  raising  stock  and  making 
themselves  homes  encouraged,  there  will  be  no  further  trouble  with 
them,  and  they  will  gradually  become  self-supporting. 

Above  all  things  they  should  not  be  encouraged  in  idleness,  and  the 
issue  of  supplies  at  Government  expense  should  be  gradually  withdrawn, 
so  that  in  time,  instead  of  lazy,  worthless  vagabonds,  dei>endent  on  the 
Government  for  every  mouthful  they  eat,  they  will  be  industrious  com- 
munities, earning  their  own  subsistence  before  they  consume  it,  as  I  en- 
deavor to  impress  upon  them  white  people  are  supposed  to  do. 

The  large  reservations  set  apart  for  these  Indians  at  the  White 
Mountain,  San  Carlos,  and  Verde,  embrace  some  of  the  finest  agricul- 
tural land  in  the  Territory ;  and  the  Indians  have,  under  the  officers  in 
charge  of  them,  put  in  reasonable  crops  the  past  year,  and  are  preparing 
for  much  larger  fields  next  year.  At  the  Verde,  under  the  instruction  of 
an  officer  familiar  with  engineering,  they  have  constructed,  without  ex- 
I)ense  to  the  Government,  a  fine  irrigating  canal,  have  built  an  excellent 
store-house,  and  are  making  for  themselves  comfortable  houses. 

With  more  comfortable  shelters,  improved  habits  and  acclimatization, 
the  sickness  mentioned  in  my  last  annual  report  as  prevailing  on  this 
reservation  has  nearly  all  disapi)eared,  and,  as  the  sickly  season  comes 
on,  the  officer  in  charge  will  cause  them  to  make  temporary  camps  on 
the  higher  land,  so  that  there  will  be  no  trouble  from  that  source  in  the 
future.  There  are  now  on  the  Verde  reservation  about  fifteen  hundred 
Indians ;  they  have  been  among  the  worst  in  Arizona ;  but,  if  the  Gov- 
ernment keeps  its  promise  to  them,  that  it  shall  be  their  home  for  all 
time,  there  will  be  no  difficulty  in  keeping  them  at  peace  and  engaged 
in  peaceful  pursuits. 

I  sincerely  hope  that  the  interests  that  are  now  at  work  to  deprive 
these  Indians  of  this  reservation  will  be  defeated ;  but  if  they  succeed, 
the  responsibility  of  turning  these  fifteen  hundred  Apaches  loose  upon 
the  settlers  of  Arizona  should  rest  where  it  belongs. 

Capt.  William  H.  Brown,  Fifth  Cavalry,  Capt.  George  M.  Randall, 
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TweDtythird  Infantry,  First  Lieut.  John  B.  Babcock,  Fifth  Cavalry^ 
First  Lieut.  William  F.  Kice,  Twenty-third  Infantry,  First  Lieut.  Edward 
W.  Ward,  Fifth  Cavalry,  and  Second  Lieut.  Walker  S.  Schuyler,  Fifth 
Cavalry,  are  the  officers  who  have  been  in  charge  of  the  management  of 
the  Indians  on  these  reservations.  Their  positions  have  been  most  im- 
portant, the  duties  onerous  and  dangerous,  and  they  have  shown  them- 
selves equal  to  the  emergencies  that  have  been  constantly  arising. 

I  respectfully  invite  attention  to  the  letters  I  have  already  forwarded 
in  rega-d  to  these  officers,  and  the  recommendations  that  have  beea 
made  trom  time  to  time  of  other  officers  and  enlisted  men  for  services  in 
the  different  scouts  made  during  the  year,  as  well  as  in  the  campaign  of 
1872-73. 

The  Hualpais  and  the  Colorado  reservation, — The  order  from  the  Indian 
Department  for  the  removal  of  these  Indians  from  their  old  home  to  the 
Colorado  reservation  came  in  January.  I  was  already  well  advised  of 
the  reluctance  these  Indians  had  to  going  to  the  Colorado,  but  after 
consulting  themi  hoped  they  would  go  without  trouble,  and  the  move- 
ment was  to  take  place  January  26,  when,  all  at  once,  the  entire  band 
left,  and  went  into  the  mountains,  declaring  that  sooner  than  go  they 
would  fight  to  the  death. 

Troops  were  immediately  dispatched  to  attack  them  wherever  found. 
A  few  depredations  were  committed,  and  there  was  every  indication 
that  this  warlike  band  would  make  a  great  portion  of  Northwestern 
Arizona  uninhabitable. 

It  transpired  that  just  at  this  time  the  whole  country  was  flooded  and 
almost  impassable,  so  there  was  some  delay  in  getting  the  troops  into 
position  ;  in  the  mean  time,  through  the  personal  exertions  of  Captain 
Byrne,  commanding  Camp  Beale's  Springs,  prompted  also  by  fear  of  the 
troops,  they  all  came  in  and  agreed  to  go  peaceably  to  the  Colorado, 
which  they  did.  They  have  now  been  on  that  reservation  four  months, 
and  their  condition  is  deplorable ;  being  mountain  Indians,  the  heat  of 
the  place,  the  mercury  ranging  from  lOO^  to  120^  in  the  shade  several 
months  in  the  year,  with  a  want  of  proper  diet,  has  produced  an  eruptive 
disease,  which  seems  to  have  become  almost  epidemic.  Many  of  their 
little  children  are  nearly  blind  from  an  affection  of  the  eyes,  the  result, 
in  a  great  measure,  of  the  glare  of  the  sun  and  drifting  sand. 

The  horses  they  have  purchased  to  breed  from  have  nearly  half  of 
them  perished  from  starvation. 

Products  of  the  soil  are  dependent  upon  the  uncertain  overflow  of 
the  river ;  so  that,  although  I  believe  they  fully  intended  to  make  the 
best  of  what  they  regarded  as  an  imposition  upon  them,  and  went  to 
work  quite  willingly,  the  failure  of  the  overflow,  involving  a  total  loss 
of  what  few  seeds  they  planted,  together  with  the  sickness  of  their 
families,  has  disheartened  them  to  such  a  degree  that  they  are  continually 
appealing  to  the  commanding  officer  of  the  troops  stationed  over  them 
to  know  how  long  I  (meaning  me)  am  going  to  keep  them  there;  and 
say  if  they  have  got  to  remain  on  the  Colorado  and  be  roasted  to  death, 
or  fight  even  their  old  friends  and  allies,  they  prefer  the  latter.  The 
'•ouutry  they  will  operate  in  is  being  opened  up  by  mining  experts,  who 
are  scattered  all  through  it,  and  the  loss  of  life  will  be  great  if  the 
Hualpais  carry  out  their  threats. 

Attention  is  invited  to  the  accompanying  papers  (Appendix  B)  having 
reference  to  the  subject. 

Chiricahun. — Although  the  Indians  on  this  reservation  have  never 
been  under  my  control,  the  complaints  that  have  been  made  by  the 
Mexican  authorities  of  Sonora,  of  depredations  committed  by  Indians 
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from  it,  have  necessarily  called  forth  reports  and  correspondence,  from 
time  to  time,  to  which  I  desire  to  briefly  allude.  It  is  to  l>e  observed 
that  these  Indians  have  never  been  subjected  to  roll  calls  for  the  pur- 
pose of  determining  their  number  or  their  whereabouts. 

The  agent  claims  to  have  counted  them  in  their  rancherias,  an  absurd- 
ity which  is  apparent  on  its  face,  as  any  person  familiar  with  the  subject 
must  know  that  the  approximation  even  to  the  correct  number  of  a  band 
of  Indians  scattered  around  in  the  rocks  and  mountains  of  a  large  res- 
ervation is  an  impossibility. 

There  is  no  doubt  but  the  people  residing  in  Sonora  have  the  greatest 
cause  of  complaint.  Indeed,  it  is  difficult  to  make  the  Mexican  element^ 
which  comprises  so  large  a  portion  of  the  population  of  this  Terri- 
tory, believe  that  it  is  not  designed  on  the  part  of  our  Government  or 
its  authorities,  and  it  has  required  no  little  management  by  the  governor 
of  Sonora  and  Governor  Saftord,  of  this  Territory,  who  have  both  freely 
communicated  with  me  on  the  subject,  to  prevent  counter-raids  being 
made  into  our  Territory  by  Mexicans  residing  near  the  border.  As  it  is, 
there  has  been  a  great  number  of  murders,  and  applications  for  troops 
to  be  stationed  along  the  border  have  been  frequent,  which,  owing  to 
the  limited  number  of  troops  in  the  department,  I  have  not  been  able 
to  comply  with.  If,  however,  the  raids  attributed  to  the  Apaches  from 
the  Chiricahua  continue  to  be  made  on  Sonora,  we  should  be  prepared 
for  complications  of  a  serious  character. 

Undoubtedly  the  good  offices  of  their  excellencies  Don  Yguacio  Pres- 
quiera,  governor  of  Sonora,  and  A.  B.  K.  Safford,  governor  of  Arizona, 
have  averted  these  troubles,  due  acknowledgment  of  which  services  I 
have  the  honor  to  make. 

quartermaster's  department. 

The  complete  detailed  report  of  the  chief  quartermaster  of  the  de- 
partment herewith  submitted,  marked  C,  shows  that  prices  for  trans- 
portation, as  well  as  of  all  kinds  of  stores  furnished  from  the  products 
of  the  country,  remarked  in  my  last  annual  report  as  already  on  the  wane, 
have  a  continued  downward  tendency  that  will  perceptibly  diminish  the 
annual  estimates  for  the  administration  of  the  department. 

subsistence  department. 

The  accompanying  report  of  the  chief  commissary  of  subsistence, 
marked  D,  also  shows  that  some  of  the  supplies  for  this  department 
have  been  advantageously  purchased  from  the  products  of  the  country, 
and  I  thinkif  the  present  peace  with  the  Apaches  remain  unbroken,  there 
will  be  a  great  reduction  in  the  prices  of  all  kinds  of  meats  furnished 
the  troops  in  the  future. 

The  supplies  of  subsistence  furnished  the  troops,  as  well  as  stores  for 
sales  to  officers  and  enlisted  men,  have  been  of  excellent  quality  and 
promptly  and  liberally  supplied. 

The  recommendation  of  the  chief  commissary  that  certain  articles 
for  sales  be  added  to  the  list  is  concurred  in. 

telegraph-line. 

The  telegraph  line  connecting  San  Diego,  Yuma,  Tucson,  and  Prescott 
has  already  been  in  successful  operation  ten  months,  and  when  the  pro- 
posed extension,  authorized  by  the  last  Congress,  from  this  point  to 
Camp  Apache,  shall  have  been  furnished,  the  revolution  already  com- 
menced in  the  manner  of  communicating  orders  will  be  complete;  the 
concentration  and  movement  of  troops  being  a  matter  of  hours  only, 
5  w 
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where  before  it  required  days  and  weeks,  the  commander  handling  his 
troops  from  any  point  on  the  line  with  ease  and  rapidity  ;  and  success- 
ful outbreaks  by  the  Indians  will  be  next  to  an  impossibility.  Prob- 
ably few  equal  expenditures  by  Confess  will  show  correspondingly 
favorable  results. 

MEDICAL  DEPARTMENT. 

The  medical  director's  report  shows  the  urgent  necessity  for  hOvspitals 
at  Camp  Apache  and  Fort  Whipple,  the  completion  of  that  at  Camp 
Lowell,  and  repairs  to  those  at  Camp  McDowell,  Verde,  and  Fort  Yuma, 
and  as  the  proper  plans  and  estimates  have  already  been  forwarded,  I 
trust  his  recommen<lation  will  receive  that  attention  the  importance  of 
the  subject  demands.     (See  appendix  marked  E.) 

PAY   DEPARTMENT. 

Payments  continue  to  be  made  as  heretofore  by  i>ay masters  stationed, 
respectively,  at  Prescott  and  Tucson.  It  is  my  intention,  however,  to 
have  both  these  oflicers  stationed  here,  and  make  the  payments  from 
this  point  in  order  to  utilize  the  transportation. 

The  chief  paymaster  of  the  dep  irtment,  by  whom  the  garrisons  of 
Fort  Yuma  and  Yuma  Depot  are  paid,  still  remains  in  San  Francisco. 
(See  appendix  marked  F.) 

ENGINEER  DEPARTMENT. 

A  great  deal  of  valuable  work  has  been  performed  by  the  oflicers  of 
the  department,  under  the  supervisiou  of  the  officer  in  charge,  throngh 
whose  energy,  and  the  promptness  with  which  the  calls  upon  the  en- 
gineer officers  at  division  headquarters  have  been  met,  many  valuable 
maps  of  hitherto  unknown  sections  have  beon  published.  (See  appen- 
dix marked  G.) 

INSPECTION. 

Besides  the  regular  inspections  by  the  department  inspector.  Colonel 
Jones,  of  the  Inspector-Generars  Department,  has  made  a  tour  of  in- 
spectiou  iu  the  department  during  the  year.  For  details  and  recom- 
mendations see  the  department  inspector's  report.  (See  appendix 
marked  II.) 

CONCLUSION. 

In  conclusion,  I  mention  the  material  prosperity  which  is  apparent 
in  the  Territory  as  the  direct  result  of  peace  with  the  Apaches.  It  is 
to  be  hoped  that  there  may  be  no  mistakes  in  their  management  that 
will  disturb  this  condition,  for  an  Indian  war,  deplorable  at  all  times, 
is  much  more  to  be  deplored  when  it  is  the  result  of  violated  faith  on 
the  part  of  the  Government  or  its  agents. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

GEOEGE  CROOK, 
Brigadier-Gencralj  Commanding  Department. 
The  Assistant  Adjutant  Gent:ral, 

Military  Division  of  the  Pacific,  8a7i  Francisco,  Cal. 

Official: 

Geo.  Crook, 

Brigadier- GcneraU  Commanding  Dejyartment, 
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General  officers ^ 

Military  secretary  to  the  LieuteQant-General 

Aids-de-camp  to  eeneral  officers 

Adjntant-Generars  Department 

lospectors-creneral 

Burean  of  Military  Justice 

Qoartermaster's  Department i 

Sabsistence  Department ' 

Medical  Department i 

Pay  Department < 

Corps  of  Engineers i 

Ordnance  Department • 

Chief  Signal  Officer 

Post-chaplains = 

I 

First  Begiment  of  Cavalry > 

Second  Regimentof  Cavalry ' 

Third  Regiment  of  Cavalry j 

Fourth  Regiment  of  Cavalry [ 

Fifth  Regiment  of  Cavalry .' 

Sixth  Regiment  of  Cavalry S 

Seventh  Regiment  of  Cavahry j 

Eighth  Regiment  of  Cavalry 8 

Ninth  Re^mentof  Cavalry JJ 

Tenth  Regiment  of  Cavalry ,* 

Aggregate  of  cavalry «= 

First  Regiment  of  Artillery « 

Second  Regiment  of  Artillerj' • 

Third  Regiment  of  Artillery 

Fourth  Regiment  of  Artillery • 

Fifth  Regiment  of  Artillery - 

Aggregate  of  artillery r 
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Memorandum  of  annual  returns, 

1.  Table  showing  the  "  Organization  of  the  Regular  Army,"  marked  A. 

2.  General  return  or  exhibit  of  the  actaal  strength  of  the  Regular 
Army,  marked  B. 

3.  Statements  of  the  "  Position  and  distribution  of  troops,''a8  follows : 
Military  Division  of  the  Missouri,  comprising  the  Departments  of  the 

Missouri,  the  Platte,  Dakota,  and  Texas,  marked  C. 

Military  Division  of  the  Atlantic,  marked  D. 

Military  Division  of  the  Pacific,  comprising  the  Departments  of  Cali- 
fornia, the  Columbia,  and  Arizona,  marked  E. 

Military  Division  of  the  South,  comprising  the  Departments  of  the 
South  and  the  Gulf,  marked  F. 
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by  Lieutenant-Ocucral  I*.  II.  "Sheridan,  headquarters  CMvago^  lUinoh^  iaktii  from  the  latest 
GeneraVs  Offia-j  lr^74. 
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Military  Division  of  the  Missouri f  ^t.— Continued. 
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C— Position  and  distribution  of  troops  in  tht 


AlUUTAKT-iJKXKKAL'S  OFTICI. 

Washington,  D.  C,  October  9,  UH. 
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Military  Division  of  the  MlHsouri^  tj-c. — Continued. 


£.  D.  TOWXSEXD, 

A  djutant-  General. 
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D. — Position  and  distribntion  of  troops  in  the  Military  Division  of  the  Atlantic^  commanded 

returns  on  file  in  the  Adjutant- 
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hy  Major  General  W.  S,  Hancock,  headquarters  New  York  City,  N,  F.,  taken  from  the  latest 
GeneraVs  Office,  1874. 
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Major  General  J.  M.  Schojield,  headquarters  San  Francisco,  CaL,  taken  from  th^  latest  returns 
GmeraVs  Office,  1874. 
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REPORT  OF  THE  SECRETARY  OF  WAR. 

E. — Position  and  distribution  of  troops  in  the 


commanding 
ofkicp:r.s. 

OARBISONB. 

PR£6RN*T. 

POSTS. 

SITU.^TIONS. 

i 

o 

s. 

1 

i 

Regiments. 

1 

§ 

o 

1 

< 

e 
1 

5 

d 

2 

« 

T5 
C 

< 
3 

i 

1 

c 

2 

a 

< 

1 

BRFARTMRNT  OF 
▲KIZOMA. 

Hoadqnartere 

Presoott  Ariz    

Brig.  Gen.  G^H>rge  Crook 

Capt.  R.  H.  Montgom- 
ery, 5th  Cav. 

Capt.    Thomas    Byrne, 
12th  Inf. 

Capt.  S.  S.  Sumner.  5th 
Cav. 

Mi^.  G.  A.  Gordon,  5th 

MM.  W.  B.  Royal.  5th 

2d  Lteut.  C.  D.   Park- 
hurst,  5th  Cav. 

Capt  E.  F.  Thompson, 
12th  Inf. 

CiM)t  J.  W.  Mason,  5th 

1st  Li'ent  E.  D.  Thom- 
as, 5th  Cav. 
Capt.  H.  C.  Egbert,  12th 

Col.  A.  V.  Kautz,  8th 
Inf. 

3 

10 

65 

Department 

statf. 
5th  Cav 

12th  lof 

5th  Cav 

....do 

I 
'I 

Camp  Apache,  Aris 
Camp  at  La  Pas, 

In     White     Mountain 
ooontry. 

Arix. 
Camp  Bowie,  Ariz 

Camp  Grant,  Ariz. . 

Camp  Lowell,  Ariz. 

At  Apache  Paaa 

At  the  foot  of  Moant 

Graham. 
NearTuoAon 

....do 

....do 

12th  Inf 

5th  Cav 

do 

1     1 
..i-.i 

Camp     McDowell, 

Ariz. 
Camp  Mcjaye,  Ariz 

Camp  Verde,  Ariz  . 

Fort  Whipple,  Ariz 

Fort  Yuma,  Cal  . . . 

52  miles  north  of  Man- 

copa  Wells. 
Near  the  head  of  Mojave 

Valley. 
3d  miles  from  Preecott . . 

NAar  PrAHAott 

At  Jnnction  of  Gila  and 
Colorado  Rivers. 

En  roate  to  posts  in  the 
department. 

12th  Inf 

8th  Inf 

•■  i 

-i 

Total 

1 

- 

3 

8 

- 

Grand  tOtAl  Ifilllnrv  nivIaiAn  nf  tJiA  P* 

Billo   .                           .  .. 

• 

1= 

2   1 

J 

Adjutant-Gkkiiul's  Officr. 

WatltingUni,  D,  C,  October  9,  1874. 
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Militarij  Dichion  of  the  PavifiCy  tfc — Coutiuned. 


C  W 


E.  D.  TOWNSEND, 

A  djutant'  General. 
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on  file  in  the 
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Major-General  Irrln   McDoivell,  headquarters  Lonhville,  Ky.j  taken  from  the  latest  returns 
Aditdant-GeiuraVs  Offiet\ 


PKESKNT    AX1> 
AlWEXT. 
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F. — Position  and  distribution  of  troops  in  the 


Al)JrTANT(iF\EKAl/!<  OFKKK, 

Wanhington,  D.  C,  October  9,  1874. 
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military  Diviftian  of  the  Southy  tf-c. — Continued. 


E.  D.  TOWNSEXD, 

A  djutaiU-  GeneraL 
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86  RF.POUt    OF    THE    SECRETARY    OF    WAR. 

Report  of  the  recruitinq  acrvice  from  October  1,  1873,  to  October  1,  1874. 

War  Department,  x\djutant  General's  Office, 

Waahitigtonj  October  6,  1874. 

Kecniiting  for  cavalry,  artillery,  aud  infautry  was  conducted  at  the 
principal  eastern  and  western  cities  until  January  20, 1874,  when  orders 
were  issued  to  suspend,  operations,  the  Army  being  at  its  authorized 
strength,  (30,000  men.)  These  orders  were  subsequently  modified  so 
as  to  permit  the  enlistment  of  skilled  artisans,  musicians,  &c. 

The  act  of  Congress  approved  June  16,  1874,  having  provided  "that 
no  money  appropriated  by  this  act  shall  be  paid  for  recruiting  the 
Army  beyond  the  number  of  25,000  enlisted  men,  including  Indian 
scouts,"  (the  signal  service  being  excepted  from  its  provisions,)  orders 
were  issued  June  22,  1874,  prohibiting  further  recruiting,  except  that 
non-commissioned  officers  and  other  meritorious  soldiers  may  be  re- 
enlisted  at  the  posts  where  they  may  be  serving  on  the  expiration  of 
their  present  terms  of  enlistment,  and  with  a  view  to  still  further  reduce 
the  Army,  authority  was  also  given  to  department  commanders  to  dis- 
charge such  men  as  may  be  reported  by  their  company  commanders  as 
habitually  worthless  to  the  service. 

The  number  of  recfruiting  stations  was  also  diminished  to  sixteen  in 
in  the  eastern  and  western  cities  and  one  on  the  Pacific  coast,  and  the 
permanent  and  recruiting  parties  at  depots  and  rendezvous  reduced  to 
the  lowest  strength  compatible  with  efficiency  as  garrisons  of  the  de- 
pots. 

E.  D.  TOWNSEND, 

Adjutant  General. 


Statcmtut  (fhou'iug  the  numhcr  of  fulistificnis  mtd  re-enlistments  in  the  Regular  Army  from 
Oetuher  1, 1^73  to  October  1,  \€iA  ;  compiled  from  reports  forwarded  to  thin  offi.ce  by  super- 
intendeuts  of  the  recruiting  serviccj  ijlc. 


Note. — Of  the  rccrulta  enlinted  for  general  uervice,  82  weni  for  colored  infantry  ;  and  of  thoae  for  mounted 
lervicf,  i'lJO  wt-re  for  colored  cavalry. 

E.  D.  TOWNSEND. 

Adjutant- General, 
War  DErARTME.HT.  Adjutant-Gknfral's  Office, 

Washiugton,  October  6,  1874. 
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List  of  applications  for  troops  received  at  the  Adjufant-GeueraVs  Office  from  October^  1873, 

to  October,  1874. 

AVbole  number  of  applications  received .' 79 

Number  received  through,  or  pertaining  to,  the  Department  of  the  Interior ^  '20 

Number  received  through,  or  pertaining  to,  the  Department  of  Justice 18 

Number  received  through,  or  pertaining  to,  the  Treasury  Department 9 

Number  receive<l  through,  or  pertaining  to,  the  Departuvent  of  State 1 

Number  received  from,  or  through,  members  of  Congress 9 

Number  received  from,  or  through,  governors  of  States  and  Territories,  or  from  the 

legislatures  thereof 8 

Number  received  from  local  civil  authorities 3 

Number  received  from  other  sources 11 


Wau  DiiPAUTMKxr,  Adjutant-Gkxkral's  Okfick, 

l]'a&himjtoii,  October  G,  ld74. 


Apptications  for  troops  from  October,  lc73,  to  October,  1874. 


Office-iuttrk.  I 


Applicant. 


4()-J8— 73    et 
al. 

4249—73  I 
4!:"J1— 73  >  •  • 

4.V.»_73 

4379—73 


Interior  Department  . 


.do. 

.do  . 

.do  . 


4608—73.... 
4743—73.... 

484G— 73.... 
48^6—73.... 

5158—73.... 

'M\—14 

151—74.... 

264—74.... 

440-74    et 

al. 
479—74.... 

551—74.... 

598-74.... 
885—74.... 
7t>9— 74.... 

e-J5— 74.... 


Department  of  Justice  . 
Interior  Department . .. 

do 


I  Civil  officers  of  Je^ainine  County. 

I       Kentucky. 

I  Interior  Department 

do 

Citizens  of  Xuecen  County,  Texiw. 
CitizeHH  of  Meuglier  County,  Mon- 
tana. 
Department  of  Justice 


Citizens  of  California  . 

Citizens  of  Texaa 

Interior  Department . . 


Hon.  D.  C.  Gidding*.  M.  C 

'  Hon.  John  Hancock,  M.C 

'  Interior  Department 

Treauury  Department 

I  Department  of  Justice 


981—74.... 
105<j— 74  ... 


1064-74... 


1138-74... 
1324—74... 


Citizens  of  Valley  County,  Nebraska 

Citizens  ot  Dakota,  through  Hon. 
M.  K.  ArmKtrong. 

Citizens  of  Nebraska,  through  De- 
partment of  the  Platte  and  Sena- 
tor Hitchcock. 

Governor  of  Minnesota. 

Citizens  of  Weld  County.  Colorado, 
through  actiug  governor. 


For  what  purpose  required. 


To  punish  Comanches  who  are  off  their  re«iervation  at 
Fort  Sill;  also,  t<j  patrol  the  frontier  to  prevent  raids 
Into  Texan. 

To  protect  Crow  agency. 

To  strike  the  Sioux  who  attacked  the  Poucas. 

To  arrest  leaders  of  Indians  who  attacked  General  Cus- 
ter's coniniand  on  the  Yellowstone  expedition. 

To  asKist  United  States  marshal  for  northern  district  of 
Mississippi  in  making  arrests. 

To  asHi!<t  United  States  marshal  in  ejecting  intruders  from 
the  Diminished  Indian  reservations  in  Kansas 

To  assist  in  removing  the  Winnebago  Ind.ans  from  Wis- 
consin to  Nebraska. 

For  the  preservation  of  peace  and  order  at  Nicholasvile, 
Ky. 

As  escort  to  commissioners  to  visit  Judith  Ba.<«in  with  a 
view  to  establishing  the  agency  for  the  Crow  Indians. 

To  strike  Sioux  who  are  off  their  reservations- 

For  protection  against  outrages  by  white  men. 

For  IncrtaHo  of  garrison  of  Camp  Baker,  to  protect  settleri 
from  Indians. 

Two  companies  called  for  to  aid  in  enforcement  of  tho 
laws  in  the  northern  district  of  Mississippi. 

For  protection  of  settlers  in  Goose  Lake  Valley ;  estab- 
lishment of  a  three  or  four  company  post  asked  for. 

To  prevent  depredations  by  Indians.  Ucquest  that  ICth 
and  nth  Infantry  he  mounted. 

To  aid  civil  officers  in  enforcing  the  laws  and  quelling  dis- 
turbances in  Lincoln  County,  New  Mexico,  as  requested 
by  the  governor  of  that  Territory. 

For  protection  of  frontier  gettlemeuts  In  Texas  from  In- 
dian raids. 

For  protection  of  frontier  settlements  in  Texas  from  In- 
dian  raids. 

To  protect  surveyors  of  northern  boundary  of  Nebraska. 

To  assist  supervisor  at  Now  York  in  breaking  up  illicit 
distilleries. 

To  assist  United  States  marshal  for  southern  district  of 
New  York  in  enforcing  the  order  of  the  United  States 
circuit  court  in  case  of  the  Now  York  and  Oswego 
Midland  Railroad. 

For  protection  from  Indians. 

For  establishment  of  a  military  post  in  Western  Dakota, 
in  heart  of  the  Sioux  country. 

For  establishment  of  a  military-post  on  north  branch  of 
Loupe  River,  for  protection  of  settlements  from  In- 
dians. 

F>»r  protection  of  frontier  from  Indians. 

For  protection  from  roving  bands  of  Indians. 
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Applications  for  troops  from  October  ^  1873,  to  October j  1874 — Continued. 


Office- mark. 


Applicant. 


For  what  purpose  required. 


1297—74. 
L'J2J— 74. 


1388-74. 
1393—74. 


1432—74... 
1456-74... 
1620—74... 

10-25—74... 

1613—74... 

1495-74... 

1747—74... 

1897—74... 

1912—74... 

2191—74... 

2239—74) 
24r.d— 74  S  . 
3054—74) 
2;f52— 74... 


I 


2369 

1874. 
23«<9 

1874. 
2590—74... 

2768—74) 
3I0H— 74  K  . 
3472—74  ) 

2796—74... 

2312—74... 


I- 


2879—74 
2792—74 
2931—74.. 

2930—74.. 


3006—74... 
3007—74... 
3071—74... 
3160—74... 

3213-74... 

3223—74... 

3221—74... 


3574-74... 

3575-74  .. 
3573—74... 


Interior  Department .. 
Department  of  State, 

1872.) 
Trea«ury  Department. 


(requegt  in 


Snptrrlior  intemiil  revenue 

Revenue  agent,  New  Orleang,  La., 
(through  CommiMiiouer  Internal 
Revenue.) 

CitizenH  of  Montana,  through  Hon. 
M.  MagtnnU. 

Indian  agent  Malheur  refervation, 
Oregon. 

LeginlHtnre  of  Montana,  memorial 
to  CongreH*.  trantfmitted  to  Secre- 
tary of  War  by  order  of  the  U.  8. 
Senate. 

OitizenN  of  Montana,  through  Hon. 
H.  D.  Cooke. 

State  of  Texa«,  Joint  resolution  of 
legUlutore. 

Governor  of  MiMixKippi  to  depart- 
ment commander. 

Interior  Department 


Express  agent,  Little  Rock,  Ark. ... 
Revenue  agent,  Little  Rock,  Ark.. 
U.  S.  marshtel,  Louisville,  Ky 


United  States  deputy  marshal,  Dal- 

ton.    Ga. 
Interior  Department 


United  States  ^epnty  marshal.  Dal- 
ton,  Ga. 

CitlKens  of  San  Juan  Island,  Wash- 
ington Territory. 

Collector  internal  revenue 


Citizens  of  Southern  Colorado  and 
Northern  New  Mexico,  also  gov- 
ernor of  Now  Mexico. 

Hon.  J.  H.Mitcbfll 

Mayor  of  Pensacola,  Pla 

Interior  Department < 

United  States  ludmu  agent 

United  States  Indian  agency 

ITnited  States  marshal 

United  States  marshal 

Emigrant!* 

Hon.    Alexander   Ramm>y,    United 

States  Senator. 
Governor  of  Louiniana 

United  States  Indian  Agent  E.  H. 
Danforth. 

C.  L.  DuBoU  United  States  sur- 
veyor, through  Interior  Depart 
mcnt. 

Collector  of  internal  revenue,  eighth 
district  K(M)tucky,  and  citizens  of 
Garrard  County. 

Deputy  United  States  marshal 
Athens.  Ga. 

United  States  marshal  western  dis- 
trict of  Arkansas, through  Depart- 
ment of  Justice. 


To  assist  in  removal  of  trespassers  on  Ute  reservation. 
Escort  for  Northern  Boundary  Survey  for  season  of  1674. 

To  assist  collector  of  internal  revenue  in  first  district, 
Tennessee,  in  suppressing  illicit  distilleries  in  Cocke 
County. 

To  assist  revenue  agent  in  vicinity  of  New  York  City. 

To  take  and  hold  certain  property  to  be  seized  for  viola- 
tion of  United  States  revenue  laws. 

For  increase  of  garrison  of  Fort  Benton,  Montana  Terri- 
tory, 

To  prevent  an  outbreak  among  the  Indians,  arrest  dis- 
affected Indians,  Sec 

For  protection  to  citizens  of  Deer  Lodge  and  Missoula 
Counties  against  roving  bands  of  Indians. 


For  establishment  of  military  post  at  confluence  of  Big 
Horn  and  Yellowstone  Rivers  and  at  Gleudine  Creek. 

Additional  regiments  of  cavalry  for  protection  of  fron* 
tiers. 

To  assist  in  keeping  the  peace  at  Vicksburgh. 

As  escorts  to  surveyor  of  portion  of  boundaries  of  Colo- 
rado and  New  Mexico. 

For  protection  of  express-office  pending  difficulties  grow- 
ing out  of  rival  claimants  for  the  governorship. 

For  protection  of  the  records  and  of  the  collector's  office 
during  difficulties  as  above  stated. 

To  asMlst  in  serving  United  States  civil  process  in  Mon- 
terey, Owen  County,  Ky. 

To  aid  in  arrest  of  parties  by  warrant  in  Murray  County, 
Georgia. 

For  removal  from  Cheyenne  and  Arapahoe  Indian  reser- 
vations, Indian  Territory,  of  citizen  outlaws,  horse- 
thieves,  and  desperadoes. 

To  aid  in  arrest  of  parties  in  Walker  County,  Georgia. 

Petition  for  retention  of  garrison  for  their  protection  from 

Indians. 
To  asMirtt  in  breaking  up   illicit  distilleries  in  Hall  and 

at^olning  counties,  Georgia. 


For  protection  from  Indian  outrages 


To  re-enforce  Camp  Harney,  Oregon,  for  protection  of 
settlers  against  the  Snake  ^ndian^  on  the  Malheur  River. 

To  assist  civil  authorities  in  enforcing  the  quarautiue 
laws. 

Escort  to  Bishop  Hare,  chairman  of  commission  to  invc8> 
tigate  affairs  at  Red  Cloud  and  Whetstone  agencies. 

To  assi-t  in  protecting  the  Wichita  agency,  Indian  Ter- 
ritory. 

To  assist  in  protecting  the  Cheyenne  and  Arapahoe 
agency,  Indian  Territory. 

To  as>iist  in  making  arrests*  In  White  County,  Georgia. 

To  assist  in  making  arrests  in  Walker  County,  Georgia. 

For  protection  on  road  from  North  Platte  to  Colorado. 

For  protection  of  settlers  at  Walballa  and  Saint  Joe, 
Dak.,  against  Indians. 

For  distribution  of  United  States  troops  designed  for  that 
State,  so  as  to  afford  protection  and  pre»<erve  the  peace. 

For  eKtabllshment  of  a  military  post  in  Bear  River  Val- 
ley. Colo.,  to  keep  peace  between  Indians  and  settlers. 

Encort  fur  his  protection  in  the  survey  of  the  Kiowa  and 
Comanche  reservation. 

Rt^uests  that  the  company  of  T'nited  States  troops  at 
Laiica<4ter  be  retained  to  preserve  peace  and  assist  in 
enforcement  of  the  revenue  law*. 

To  aKsist  In  making  arrests  in  Madison,  Hart,  and  Ebbett 
Counties.  Ga. 

Requests  two  companies  of  cavalry  to  n««i«t  in  ai resting 
pernous  charged  with  violation  of  United  States  laws 
in  his  di^trict,  which  embracea  the  Indian  country. 
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Applications  for  troops  from  October,  1873,  to  October ,  1874 — Continued. 


Offlc-mark. 


3579) 

3o80>74. 

3581) 


3595—74. 


3501-74.... 

3486—74 

3411  >  '*•••• 
3615—74.... 


3623-74 . 


3695—74. 


3714-74. 


3813), 
3882  r 


|74. 
3823—74. 


3754?,. 
3798  5 

3856—74. 

3901—74. 

3897—74. 

3990—74. 

4007—74. 
4008—74. 


Applicant. 


Department  of  Justice  . 


United  States  marahal  soutliern  dis- 
trict of  Alabama,  through  Depart- 
ment of  Justice. 

Interior  Department 

Governor  of  Montana 

Sheriff  at  Colfax,  La 

United  States  marshal  northern  dis- 
trict of  Tennessee. 

United  States  marshal  northern  dis- 
trict Alabama,  through  Depart- 
ment of  Justice. 

Commissioner  of  Internal  Revenue 
through  Secretary  of  the  Treas- 
ury. 

United  States  deputy  marshal 

United  States  deputy  marshal 

Citizens,  through  Members  of  Con- 
gress. 
Governor  of  Louisiana 

Hon.  W.  R.  Steele,  Delegate  from 
Wyoming  Territory. 

United  States  deputy  marshal 

Treasury  Department 

United  States  commissioner  north- 
ern district  Alabama. 
Citizens  of  Little  Colorado.  N.  Mex 
W.  M.  Turner,  Jacksonville,  Greg., 
through  Hon.  J.  H.  Mitchell. 


For  what  purpose  required. 


To  assist  United  States  marshals  and  attorneys  in  arrest- 
ing and  bringing  to  punishment  the  perpetrators  of  out- 
rages in  certain  Southern  States,  particularly  Louisi- 
ana, Alabama,  and  South  Carolina. 

To  aid  in  executing  process  of  the  United  States  courts. 


To  compel  a  party  of  Chippewas  of  Red  Lake  to  return 

to  their  reservation. 
For  defense  of  settlers  in  Gallatin  Valley. 

To  assist  in  arrest  of  murderers. 

To  assist  the  civil  authorities  of  Coffee  County  in  exe- 
cuting the  laws,  two  deputy  marshals  having  been 
killed. 

To  prevent  threatened  murders  and  assist  In  executing 
the  process  of  the  courts. 

To  assist  in  enforcing  the  internal-revenue  laws  in  West- 
ern North  Carolina. 

To  ansist  in  making  arrests  in  Floyd  and  adjacent  counties 
in  Georgia. 

To  ansist  him  in  making  arrests  in  Tennessee  for  viola- 
tion of  the  enforceraeut  act. 
To  prevent  a  conflict  at  Belmont,  Sumter  County,  Ala. 

To  protect  the  State  government  against  an  insurrection 
ary  movement. 

Desires  that  the  cavalry  now  there  be  not  withdrawn 
from  that  Territory,  but  more  sent,  if  possible,  to  pro- 
tect settlers  against  Indians. 

To  assist  in  making  arrests  in  Union,  Towers,  and  Haber- 
sham Counties,  Georgia. 

To  accompany  Treasury  party  with  Government  funds 
from  Kansas  City  to  Santa  F6  and  return. 

To  preserve  the  peace  and  {Prevent  violence  at  Athens, 
Ga.,  during  State  election. 

To  keep  up  the  post  of  Fort  Tulerosa  for  their  protection. 

To  garrison  Camp  Warner,  Oreg.,  (abandoned)  and  for 
protection  of  settlers  against  Indians. 


E.  D.  TOWNSEND, 

Adjutant-General. 


Digitized  by 


Google 


Digitized  by  VjOOQIC 


REPORT    OF    THE    INSPECTOR-GENERAL. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


REPORT 

OF 

THE    INSPECTOR-GENERAL. 


War  Department,  Inspector-General's  Office, 

Washington,  D.  0.,  October  20,  1874. 

Sir  :  I  have  the  honor  to  report  that  the  scope  of  the  duties  devolv  iug 
upon  the  Inspector-General's  Department  during  the  past  year  has  been 
considerably  extended  by  the  requirements  of  the  act  of  Congress  ap- 
proved April  20, 1874,  necessitating  frequent  inspections  of  all  disburse- 
ments made  by  Army  ofiicers. 

Under  General  Orders  No.  45,  War  Department,  current  series,  these 
in8i)ections  were  required  to  be  made  bimonthly,  and  detailed  reports 
of  the  same  have  been  transmitted  through  the  regular  official  channels 
to  this  office  for  examination  and  correction.  This,  with  the  correspond- 
ence involved  in  pointing  out  errors,  and  explaining  to  inexperienced 
inspectors  the  proper  methods  of  verifying  the  disbursing  officers'  ex- 
hibits of  their  accounts,  has  involved  a  great  amount  of  office-work. 

Scrutinizing  examinations  have,  in  compliance  with  the  law  and  order 
above  cited,  been  made  of  the  accounts  of  disbursing  officers.  The  neces- 
sity, economy,  and  propriety  of  the  expenditures,  and  their  conformity 
to  the  laws  appropriating  the  money,  have  been  made  subjects  of  special 
investigation. 

The  funds  received  and  expended,  with  the  balances  reported  due  the 
Uuited  States,  have  been  verified  by  official  statements  from  the  Treas- 
ury Department  and  depositaries;  and  it  is  gratifying  to  state  that  since 
the  existing  inspection-system  has  been  put  in  operation,  but  three  cases 
of  deficiencies  or  irregularities  in  the  application  of  funds  have  been  re- 
ported, two  of  which  have  already  been  made  good  to  the  United  States, 
and  it  is  probable  that  no  loss  will  ultimately  result  from  the  other,  as 
the  bondsmen  are  responsible  for  the  amount. 

Inspector-General  D.  B.  Sacket  has,  during  the  year,  inspected  all  the 
military  posts  in  the  Department  of  the  Platte,  with  the  exception  of  two, 
where  the  division  and  department  commanders  had  just  visited.  He 
has  made  many  inspections  of  the  money-accounts  of  disbursing  officers, 
besides  several  important  special  investigations,  under  the  direct  in- 
structions of  the  Secretary  of  War. 

Inspector-General  E.  Schriver  has  been  occupied  in  inspecting  the 
accounts  of  the  disbursing  officers  in  Washington  and  at  other  points. 
He  has  also  inspected  all  the  recruiting  stations  in  the  Northern,  Mid- 
dle, and  Western  States,  and  the  affairs  of  the  officers  disbursing  money 
in  the  Freedmen's  Branch  of  the  Adjutant  General's  Office  in  Virginia, 
Kentucky,  Tennessee,  Missouri,  and  the  District  of  Columbia.  He  has 
also  had  charge  ot  the  Inspector-General's  Office  in  my  absence. 

Inspector-General  N.  H.  Davis  was  busily  occupied  until  the  14th  of 
May  in  making  various  inspections  of  disbursing  officers' accounts  in 
the  Divisions  of  the  Atlantic  and  Missouri,  when  he  was  ordered  to  make 
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certain  inspections  on  the  Pacific  coast,  including  all  the  garrisoned 
posts  in  the  Department  of  California  and  at  Sitka,  Alaska.  He  has 
not  yet  completed  this  tour  of  inspection,  and  has  not,  therefore,  been 
able  to  render  his  annual  report. 

Inspector-General  J.  A.  Hardie  has  been  engaged  during  the  year  in 
inspecting  the  accounts  of  numerous  disbursing  officers.  He  also  made 
a  special  tour  of  inspection  in  the  West,  under  the  orders  of  the  Secre- 
tary of  War,  for  the  purpose  of  promoting  economy  of  administration 
and  retrenchment  of  expenditures,  rendered  necessary  by  the  low  con- 
dition of  appropriations.  He  also,  under  the  orders  of  the  Secretary  of 
War,  investigated  the  Dakota  Indian  war  claims  of  1862,  in  conformity 
with  the  act  of  February  20, 1872 ;  also  the  Oregon  and  California  In- 
dian war  claims  of  1872-'73,  arising  out  of  the  expenses  of  those  States  in 
connection  with  the  operations  of  the  Modoc  war.  These  investigations 
necessitated  visits  to  Dakota,  California,  Oregon,  and  elsewhere,  and 
required  careful  and  thorough  examination  and  considerable  labor. 
The  report  upon  the  Modoc  war  claims  is  now  in  progress,  and  will  be 
finished  by  the  commencement  of  the  session  of  Congress. 

The  three  assistant  inspectors-general,  Lieut.  Cols.  R.  Jones  and  A. 
Baird  and  Maj.  E.  H.  Ludington,  have  been  attached  to  the  headquar- 
ters of  the  Military  Divisions  of  the  Pacific,  Missouri,  and  Atlantic 
respectively,  and  have  been  engaged  in  the  performance  of  the  duties 
connected  with  their  offices  under  the  orders  of  the  generals  command- 
ing the  divisions.  They  have  also,  under  the  orders  of  the  Secretary  of 
War,  inspected  the  accounts  of  some  officers  disbursing  money  within 
the  divisions  and  not  subject  to  the  orders  of  the  division-commanders. 

The  subject  of  the  employment  of  servants  for  officers  stationed  at 
remote  military  posts  in  the  Indian  and  mining  districts  of  our  country 
is  worthy  of  attention,  and  seems  to  demand  early  legislation.  Section 
14  of  the  act  of  July  15,  1870,  makes  it  "  unlawful  for  any  officer  to  use 
any  enlisted  man  as  a  servant  in  any  case  whatever."  Before  this  enact- 
ment, the  Army  Regulations  permitted  an  officer,  when  serving  with  his 
company,  to  take  a  soldier  as  waiter,  (with  his  consent,)  and  the  soldier 
thus  employed  was  so  reported  and  mustered,  with  a  view  to  having  the 
amount  of  his  pay  and  allowances  charged  to  the  officer  employing  him. 

Soldiers  thus  serving  were  required  to  be  equipped  in  every  respect 
according  to  the  niles  of  the  service,  and  to  attend  reviews,  inspections, 
drills,  &c.;  and  many  soldiers  preferred  this  service  to  doing  guard  auci 
other  military  duties. 

Since  the  jirohibitory  enactment,  frequent  emergencies  have  occurred 
where  it  has  been  absolutely  impossible  for  officers  to  hire  civilian 
servants  at  any  price,  and  they  have  been  driven  to  the  alternative  of 
performing  servants'  work  themselves  and  neglecting  their  appropriate 
duties,  or  violating  the  law  by  using  the  voluntary  labor  of  soldiers. 
Even  when  officers,  in  their  eftbrts  to  avoid  this,  have  engaged  servants 
in  the  Eastern  States  and  transferred  them  at  an  expense  they  could  illy 
afford  to  their  remote  stations,  in  most  cases  they  soon  found  themselves 
destitute,  as  the  servants  would  leave  for  positions  more  remunerative 
than  the  officers  could  offer.  Moreover,  it  often  occurs  that  fear  pre- 
vents civilian  servants  from  accompanying  officers,  when  ordered  to 
posts,  or  going  ui)OU  expeditious  in  the  vicinity  of  hostile  Indians. 

Besides,  many  have  declined  going  to  places  where  they  were  debarred 
the  usual  pleasures  of  civil  life;  so  that  it  is  seldom  that  a  civilian  serv- 
ant can  be  induced  to  remain  any  great  length  of  time  at  any  ot  our 
frontier  stations. 

It  would  be  a  violation  of  the  law  if  a  commissioned  officer  employed 
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and  paid  an  enlisted  man  who,  with  his  own  consent,  in  the  intervals  of 
military  duty,  performed  servant's  work  for  him.  The  officer  must, 
therefore,  when  he  cannot  procure  the  services  of  a  civilian,  either  feed, 
groom,  and  attend  to  his  own  horse,  cook  his  own  meals,  wash  his  own 
linen,  black  his  own  boots,  and  perform  all  other  necessary  servant's 
work,  which  would  leave  him  but  little  time  to  attend  to  the  cares  of 
his  men  and  his  other  military  duties,  or  he  must  take  upon  himself  tlie 
consequences  of  violating  the  law. 

If  deemed  necessary,  further  arguments  might  be  adduced  to  prove 
the  expediency  and,  indeed,  necessity  for  legislation,  which  will,  under 
certain  circumstances  and  proper  regulations,  authorize  the  employment 
of  soldiers  as  servants  by  officers,  as  is  now  allowed  in  almost  every 
other  army,  where  the  necessities  are  not  so  urgent  as  in  ours. 

Officers  serving  at  comfortable  stations  within  the  settlements  where 
servants  can  be  hired  at  moderate  wages  are  not  affected  by  this  law ; 
but  it  is  those  who  are  doing  duty  in  remote  localities,  performing  the 
rough  work  of  campaigning  in  the  hostile  Indian  districts,  that  suffer 
from  it,  and  complaints  of  their  inability  to  secure  civilian  servants  are 
very  general. 

A  repeal  of  the  law  before  cited  would  doubtless  meet  the  exigencies 
of  the  service  at  this  time  by  placing  this  subject  where  it  formerly  was, 
when  no  evil  was  knovv^n  to  result  from  the  working  of  the  system. 

The  following  extracts  from  the  annual  report  of  Inspector-General 
Sacket  are  the  results  of  enlarged  experience,  and  entitled  to  careful 
consideration : 

During  my  inspect iou-tour  through  the  Department  of  the  Platte,  last  summer,  my 
notice  was  attracted  to  certain  matters  to  which  I  most  respectfully  call  attention. 

1.  Desertions. — I  find  that  our  Array  contains  many  deserters.  It  is  not  an  uncom- 
mon thing  to  find  men  in  the  ranks  who  have  deserted  from  the  service  four  and  five 
tinies,  and  in  some  few  cases  aa  many  as  six  and  seven  times.  A  remedy  is  much 
needed  and  should  he  devised  to  prevent  this  wholesale  desertion,  or  at  least  to  pre- 
vent soldiers  who  have  once  deserted  the  service  ever  re-entering  it  again. 

In  the  Department  of  the  Platte,  soldiers  convicted  by  court-martial  of  desertion  or 
other  serious  offenses  are  sentenced  (as  a  general  thing)  to  be  discharged  the  service 
and  be  sent  to  the  Iowa  penitentiary  for  the  unexpired  terms  of  their  enlistments.  As 
far  as  this  goes,  it  is  very  well ;  but  there  is  no  way  of  preventing  these  characters 
from  re-entering  the  Army  after  being  released  from  prison.  There  should  be  a  law 
enacted  requiring  every  soldier  convicted  and  sentenced  to  the  penitentiary  to  be 
indelibly  marked  with  a  capital  letter  on  the  hip,  indicating  the  offense  for  which 
he  was  imprisoned  and  discharged  the  service. 

This  would  in  no  way  injure  a  man's  prospect  or  chances  for  getting  work,  but  would 
prevent  his  ever  entering  the  Army  again,  a  thing  very  much  to  be  desired.  If  these  des- 
perate and  hard  cases  could  be  kept  from  re-enlistiug,  a  far  better  class  of  men  would 
soon  fill  the  ranks  of  our  army. 

Desertions  from  regiments  serving  in  the  Indian  country  might  in  a  great  measure  be 
prevented  by  sending  to  companies  none  but  thorough Ij^-instructed  men  to  fill  vacan- 
cies in  the  ranks.  It  would  be  better  to  keep  recruits  at  the  recruiting-depots  for  two 
years,  until  well  and  thoroughly  instructed  in  all  their  military  duties. 

Those  men  who  enlisted  with  the  intention  of  deserting,  the  drunkards,  the  thi  eves, 
&c.,  would  show  their  hands  long  before  the  two  years  expired. 

The  expense  of  transporting  these  worthless  characters  to  the  Far  West  would  be  saved 
to  the  Government,  and  the  men  sent  to  the  regiments  would  prove  valuable  and  effi- 
cient soldiers  for  the  three  remaining  years  of  their  enlistment. 

The  French  troops  serving  in  Algeria,  and  in  former  times  those  in  Rome,  were  re- 
ported as  on  demi-gueiTe,  halt-war,  and  were  never  required  to  drill  a  recruit.  When- 
ever recruits  were  sent  to  them,  they  had  previously  been  thoroughly  and  completely 
instructed  in  all  their  military  duties,  and  stepped  at  once  into  the  ranks,  capable  of 
performing  all  the  duties  required  of  the  old  soldiei"s. 

That  portion  of  our  Army  serving  in  the  Indian  Territory  is  most  certainly  on  demi- 
guerre^  and  should  not  be  required  to  drill  recruits.  Soldiers  sent  to. them  should  be 
able-bodied,  sober,  and  thoroughly  instructed  in  all  the  duties  they  may  be  called  upon 
to  perform. 

Every  colonel  or  captain  would  certainly  prefer  having  the  services  of  a  well-instruct- 
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ed,  good,  aud  sober  soldier  for  three  yeare  than  that  of  an  uninstructed,  drunken ^ 
worthleiis  fellow  lor  five. 

2.  Marvhd  noldhrs. — The  recruitiug-regul^tiona,  paragraph  930  Revised  Army  Regu- 
lations, say:  "No  man  having  a  wife  or  child  shall  be  enlisted  in  time  of  peace  with- 
out special  authority  obtained  from  the  Adjutant-General's  Office  through  the  super- 
intendent.*^ 

An  additional  regulation  is  much  needed  to  prohibit  recruiting,  company,  and  in  fact 
all  other  officers  giving  a  soldier  the  permission  to  marry  after  he  is  enlisted,  without 
special  authority  obtained  from  the  Adjutant- General's  Office. 

There  is  very  little  use  of  the  above  paragraph  of  the  recruiting-regulations,  if  any 
officer.can  give  a  soldier  permission  to  marry  as  soon  as  he  is  enlisted. 

A  regulation  is  also  much  needed,  inllicting  some  punishment  on  soldiers  who  marry 
without  proper  permission. 

Military  posts  are  sometimes  overrun  with  the  wives  of  enlisted  men.  It  is  frequently 
the  case  that  company-commanders  do  not  know  the  number  of  married  men  in  their 
companies.  These  women  manage  to  get  shanties  to  live  in,  to  have  fuel,  to  eat,  aud, 
in  case  the  company  changes  its  station,  to  get  transportation  for  themselves  and  tlu^ir 
effects;  and  in  the  majority  of  cases,  the  lumber  for  the  construction  of  the  shanties, 
the  fuel,  the  rations,  the  transjiortation,  «fcc.,  are  made  in  some  way  out  of  the 
Government. 

It  is  well  known  that  it  requires  about  as  much  transportation  to  move  four  laun- 
dresses as  it  does  to  move  a  whole  company  of  men. 

In  my  opinion,  laundresses  can  be  dispensed  with  in  the  Army,  just  as  well  as  not. 
A  man  can  be  detailed  on  daily  duty  to  do  the  washing  of  the  company  with  the  same 
pn»priety  as  men  are  now  detailed  to  do  the  cooking  of  the  company.  I  cannot  see 
why  four  or  tive  men  in  a  company  should  enjoy  privileges  that  cannot  be  granted  to 
all  the  men  of  the  com])any.  Doing  away  with  laundresses  would  be  a  move  iu  the 
direction  of  great  economy. 

Although  the  ratio  of  desertions  from  oarxVrmyhas  materially  dimin- 
ished during  the  past  year,  yet  the  number  still  continues  so  great  as  to 
make  this  one  of  the  most  serious  and  perplexing  evils  we  have  to 
encounter  in  our  service,  and,  as  Colonel  Sacket  very  justly  remarks,  a 
remedy  is  much  needed. 

Many  of  our  superior  officers  have  used  their  best  endeavors  to  ascer- 
tain the  causes  which  have  been  in  operation  to  deprive  our  Army  of 
so  many  men  by  desertion  within  the  past  ten  years,  but  as  yet  no  sat- 
isfactory solution  of  the  question  seems  to  have  been  reached. 

Major-General  SchofieUl,  commanding  the  Military  Division  of  the 
Pacific,  after  having  caused  searching  investigations  to  be  made  upon 
the  subject  among  a  large  number  of  deserters,  says: 

That  the  general  evidence  obtained  from  them  appeared  to  establish  three  causes 
for  the  majority  of  desertions: 

Ist.  Inattention  on  the  part  of  the  officers  to  secure  them  projier  and  sufficient  food. 

2d.  Act*  of  officers  and  non-commissioned  officers  evincing  prejudice  or  cruelty 
toward  them. 

3d.  The  too  hard  labor  required  of  them. 

He  continues : 

I  was  at  tirst  disposed  to  attach  importance  to  this  evidence,  and  issue  orders  and  in- 
stitute proceediugH  accordingly,  but,  on  placing  it  iu  the  hands  of  the  assistant  ins[>ector- 
general  for  corroboration,  found  that  those  otlicers  from  whose  companies  most  deser- 
tions had  occurred  owing  to  the  above-stat-ed  causes  were  the  most  scrupulous  in  con- 
forming to  the  requirement  of  the  regulations  in  looking  after  the  welfare  of  their 
men,  inspecting  their  food,  and  maintaining  discipline,  and  that  the  men  of  their  com- 
panies were  most  contented  aud  best  disciplined. 

Inspectors  have  always  been,  and  still  are,  instructed  to  invite  enlisted  men  to  come 
forward  aud  state  any  causes  of  dissatisfaction  they  may  know  to  exist,  but  no  com- 
plaints have  ever  been  presented  through  inspecting  officers. 

The  evidence  adduced  from  our  inspection-reports  justifies  the  conclu- 
sion that  one  of  the  chief  causes  of  the  numerous  desertions  from  troojis 
serving  in  the  West,  and  especially  within  the  miniijg-districrs,  may  be 
found  in  th.e  tact  that  labor  there  is  in  demand  at  much  higher  wages  than 
soldiers  receive  from  the  Government,  and  that  the  protection  given  to 
deserters  by  their  employers  generally  i)recludes  the  possibility  of 
their  apprehension  by  the  military  authorities. 
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That  our  soldiers  are  better  fed,  clothed,  and  paid  than  those  of  any 
other  army  in  the  world,  and,  as  a  general  rule,  are  kindly  treated  and 
properly  cared  for,  does  not  admit  of  a  question ;  but  they  do  not,  any 
more  than  the  frontier  settlers  who  harbor  and  protect  them,  seem  to  look 
upon  desertion  as  a  violation  of  their  oaths  of  enlistment,  or  as  a  crime 
of  much  .turpitude.  I  am,  therefore,  fully  impressed  with  the  conviction 
that  the  remedy  suggested  in  my  last  annual  report  would  prove  more 
efficacious  in  supj)ressing  the  evil  than  any  other  that  has  been  sug- 
gested. 

It  is,  that  desertion  he  constituted,  by  legislative  enactment,  a  felony 
cognizable  by  our  civil  courts  of  criminal  jurisdiction,  the  offenders  to  be 
arrested  by  marshals  and  deputies  like  other  criminals  ;  but  this  jurisdiction 
to  be  concm^ent  xcith  that  of  military  courts. 

This,  I  am  confident,  would  have  the  effect  of  educating  and  im- 
pressing the  public  mind  with  the  proper  sense  of  the  heinousness  of 
the  offense,  and  prevent  evil-disposed  persons  from  giving  aid  and  pro- 
tection to  deserters. 

The  following-named  officers  are  now  serving  as  acting  assistant 
inspectors-general,  viz:  Lieut.  Col.  E.  S.  Otis,  Twenty  second  Infautrv; 
Lieut.  Col.  A.  McD.  McCook,  Tenth  Infantry ;  Maj.  A.  W.  Evans,  Third 
Cavalry;  Capt.  W.  W.  Sanders,  Sixth  Infantry;  and  Capt.  G.  B.  Kussell, 
Ninth  Infantry,  and  attached  respectively  to  the  headquarters  of  the 
Departments  of  Dakota,  Missouri,  Arizona,  the  Gulf,  and  Texas. 

Lieut.  Col.  James  Van  Voast,  Sixteenth  Infantry;  Lieut.  Col.  S.  B. 
Holabird,  deputy  quarteB«aster  general,  and  Maj.  O.  D.  Greene, 
assistant  adjutant-general,  have  been  designated  to  make  the  bi- 
monthly inspections  of  certain  disbursing  officers'  accounts. 

Herewith  I  have  the  honor  to  forward  the  reports  of  the  inspections 
made  of  disbursing  officers'  accounts  under  the  act  of  Congress  of  April 
20,  1874. 

Respectfullv  submitted. 

R.  B.  MAIICY, 
Inspevtor- General  U,  S.  A. 

The  Secretary  of  War. 

7  w 
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War  DErAETMEXT,  Bureau  of  Military  Justice, 

Washington,  1),  C,  October  1,  1874. 

Sir  :  In  compliance  with  instructions  contained  in  circular  from  tbe 
Adjutant-General's  Office,  under  date  of  the  8th  ultimo,  I  have  the 
honor  to  submit,  for  the  examination  and  consideration  of  the  Secretary 
of  War,  the  following  statvcment  of  the  operations  of  this  Bureau  since 
the  date  of  my  last  annual  report  of  Ist  October,'  1873 : 

Number  of  general  court-martial  records  received,  reviewed,  and 
registered,  2,591. 

Number  of  garrison  and  regimental  court-martial  records  received, 
reviewed,  and  registered,  11,207. 

Number  of  special  reports  made  upon  court-martial  proceedings,  and 
applications  for  remission  of  sentences,  and  miscellaneous  <iuestions  of 
law,  &c.,  918. 

Abstracts  of  proceedings  of  trials  furnished  upon  oflScial  application 
of  the  War  and  Treasury  Departments,  3,008. 

Copies  of  records  furnished  under  the  ninetieth  Article  of  War,  pages, 
5,347. 

It  will  be  observed  that  the  number  of  records  of  trial  reviewed  during 
the  past  year  falls  short  of  that  of  the  preceding  year  by  twenty-two 
hundred  and  ninety,  a  result  which  may  be  safely  accepted  as  evidenc- 
ing a  gratifying  improvement  in  the  morale  of  the  Army. 

The  records  of  trial  by  general  court-martial  have,  in  the  above  classi- 
fication of  otticial  action,  been  separated  from  those  of  garrison  and 
regimental  courts,  with  a  view  of  indicating  how  vast  a  proportion  of 
the  oft'enses  tried  were  petty  in  their  character,  and  therefore  the  sub- 
jects of  the  most  subordinate  military  jurisdiction. 

While  in  some  of  the  branches  of  official  labor  there  has  been  a  fall- 
ingoli'  from  the  preceding  year,  and  in  others  an  increase,  the  general 
average  has  not  been  diminished  in  any  marked  degree. 
Very  respectfully,  your  obedient  servant, 

J.  HOLT, 
Judge  Advocate  General. 

E.  D.  TOWNSEND, 

Adjutant-General^  United  States  Army. 
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Quartermaster-General's  Office. 

Washingtony  D.  C,  October  10,  1874. 
Sir:  I  have  the  honor  to  submit  the  annual  report  of  operations 
of  the  Quartermaster's  Department  diirini^:  the  fiscal  year  ending  30th 
June,  1874 : 

On  July  1, 1873,  tbe  balauce  on  account  of  appropriations  for  years 
prior  to  Ist  July,  1870,  remaininf^;  to  the  credit  of  the  Quartermaster's 
Department  in  the  Treasury  undrawn,  was,  by  report  of  last  year..      $»l,  6157, 886  00 

.Amount  placed  to  the  credit  of  appropriations  during  the  year  by  de- 
posits of  funds  for  redistribution  and  of  amounts  received  from  sales 
to  officers  of  public  property  purchased  prior  to  July  1,  1870 186, 091  15 

Amount  expended  for  other  departments  prior  to  July  1,  1870,  and  re- 
funded by  them  during  the  last  fiscal  year 393, 924  29 

Requests  for  requisitions  issued  prior  to  and  canceled  within  the 
year 110  00 

Total - 2,218,011  44 

Requisitions  on  settlements  ma<le  at  the  Treasury  of  claims  and 
accounts 1,297,029  92 

Balance  to  the  credit  of  appropriations  for  periods  prior  to  July  1, 
1870,  remaining  in  the  Treasury  June  30, 1874  920,981  52 

Appropriations  for  the  fiscal  year  ending  June  30,  1871. 

Balance  in  the  Treasury  July  1,  1873 ^259,505  40 

Amount  placed  t<»  the  credit  of  appropriations  during  the  year  by 
deposits  of  funds  for  redistribution  and  of  amount*  derived  from 
sales  U^  officers  of  public  property  purchasetl  during  the  year  ending 

June  30,  1871 146,340  24 

Amount  expended  for  other  departments  during  the  fiscal  year  ending 
June  30,  1871,  and  refunded  by  tliem  during  the  laat  tiscal  year 8,975  67 

Total 414,821  31 

Re(|uisitious  on   settlements   maile    at  the  Treasury  of  claims  and 

accounts * 25,691  11 

Balance  in  Treasury  J  une  30,  1874 '.\S9, 130  20 

Appropriations  for  the  fiscal  year  ending  June  30,  1872. 

Balance  in  the  Treasury  July  1,  1873 .'?1, 030,712  12 

Amounts  placed  to  the  credit  of  appropriations  during  the  year  by  de- 
posits of  funds  for  redistribution  and  of  amounts  derived  principally 
from  sales  to  officers  of  public  proi»erty  purchased  during  the  vear 

ending  Juno  30, 1872 92,  483  09 

Amount  expended  for  other  departments  during  the  fiscal  year  ending 
June  30,  1872,  and  refunded  during  the  last  fiscal  year 22, 857  79 

Total 1,146,053  00 

Remitted  to  disbursing  officers  during  the  year,  on  re- 
quests of  the  Quartermaster-General ^V,\^  361  &) 

Requisitions  on  settlements  made  at   the    Treasury  of 

claims  and  accounts 124,453  9(5 

Amount  transferred  to  the  Ordnance  Department  for  ex- 
penditure in  the  manufacture  of  knapsacks,  haversacks, 

canteens,  and  great-coat  straps 20, 802  50 

179,618  35 

Balance  in  the  Treasury,  July  1,  1874 967,  434  65 
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Appropriations  for  the  fincal  year  ending  June  30,  1873. 

Balance  in  Treaenry  July  1,  1H73 .^421,159  HO 

Appropriations  for  deficiencies,  act  of  June  22, 1H74 5(>5, 000  00 

Amonnt  placed  to  the  credit  of  appropriations  dnriu^  the  year,  by  de- 
posita  of  fnnds  for  redistribution,  and  of  amounts  derived  from  sales 
to  officers  of  public  property  puichased  during  the  year  ending  June 

30,  1873 512,292  27 

Amonnt  expended  for  other  departments,  and  refunded  by  them  dur- 
ing the  year 1,173  02 

Requests  for  requisitions  issued  prior  to  and  canceled  within  the 
year 1,271  47 

Total 1,500,895  76 

Remitted  to  officers  for  disbursement  on  requests  of  the 

Qnartermaster-General $240,098  90 

Reanisitions  on  settlements  made  at  the  Treasury  of 

claims  and  accounts 503  914  75 

744,013  65 

Balance  in  the  Treasury  July  1,  1874 756,882  11 

Appropriations  for  the  fiscal  year  ending  June  30,  1874. 

Appropriations  for  fiscal  year |15, 498, 820  61 

Amounts  placed  to  the  credit  of  appropriations  during  the  year  by  de- 
posits of  funds  for  redistribution,  and  of  amounts  received  from 

sales  to  officers,  &c.,  of  public  property 183,  465  13 

Amonnt  received  from  the  Ordnance  Department  for  repair  of  arsenal  at 
Charleston,  S.  C 500  00 

Total 15,682,785  74 

Remitted  to  disbursinfr  officers  during  the  year  on  requests 

of  the  Quartermaater-General $13, 135, 452  57 

Requisitions  on  settlements  made  at  the  Treasury  of  claims 

and  accounts 79,593  73 

13,215,046  30 

Balance  in  the  Treasury  July  1,1874 2,467,739  44 

The  balances  of  appropriations  audrawn  by  the  Quartermaster's  De- 
partment July  1,  1874,  were  as  follows : 


For  what  flucal  ycant. 
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The  accounts  and  vouchers  which  have  been  examined  in  this  Office 
since  the  last  annual  report  show  approved  disbursements  as  follows : 

Oq  acconnt  of  appropriations  for  years  prior  to  July  1 ,  1870 "3  $509. 490  59 

For  the  fiscal  year  ending  June  30,  1871 29,600  56 

For  the  fiscal  year  ending  June  30,  1872 '      447,693  62 

For  the  fiscal  year  ending  June  30,  1873 7,751,606  52 

For  the  fiscal  year  ending  June  30,  1874 9,624,557  40 

ToUl 18,362,948  69 

Appropriations  are  charged  with  these  disbursements  as  follows  : 


For  what  fiscal  years. 

Appropriations. 

Prior  to  July 
1,  1870. 

1870-71. 

1871 -'72. 

1872-'73. 

1873--74. 

Total. 

Ri'gular  sapplieg 

Incidental  expenaea 

Pu  rebate  of  cavalry  and 
artillery  hone* 

Barrackv  and  quarters . . 

Transportation    of    the 
Army 

Transportation  of  offi- 
cers' baggage 

$65,884  83 
51,165  97 

266,650  52 
32, 437  62 

88,  465  79 

635  10 

879  28 

TJI  09 

1.335  63 

1,304  76 

92.898  31 
5,878  52 

86  72 
6.222  98 

13,915  66 

194, 828  01 
48,602  18 

8.  173  74 
61,  140  95 

206, 580  66 

$2, 377. 482  00 
573,552  38 

105, 939  30 
709.561  10 

3, 088. 308  63 

$3,456.549  20 
1,050.418  36 

66, 805  23 

1,294,818  66 

2,  327,  005  59 

$5.  997, 642  35 
1,729,617  41 

537. 655  51 
2. 104, 181  31 

5,  724, 276  33 

635  10 

Clothing  of  the  Army  .. 
8tove8    

47  72 

14,315  42 

52  75 

13, 452  23 

448.661  4.5 

205  33 

143,968  17 

1,078,214  22. 

1,  542,  1 18  09 
989  17 

National  cemeteries 

Collecting,    organizing, 
and  drilling  volnnteers 

550  65 

219,680  91 

378, 887  59 
1,204  76 

Transportation    of    in- 
iteers  ...... 

547  68 

248  58 

44, 820  87 

819  93 

14, 165  95 

18  84 

4, 182  48 

135. 182  12 

2,333  39 
12,256  00 

78  30 

52.415  17 

322  15 

6,  772  22 
346  30 

P74  56 

1 

97  236  04 

'  sales 

i,  142  08 

for  soldiers' 
graves 

i 

20  938  17 

Army  contingencies  .... 

365  14 

Fire-proof   building  at 
Jefferson  ville 

4  182  48 

Preservation    of  cloth- 
ing, Sec 

/ 

50,  362  33 

185,544  45 

Erection  of  barraclu  at 
Jefferson  ville 

\ 

2.333  39 

Mojave  claims 

1 

1,375  00 

19,257  89 

135  87 

13,  631  00 

19.257  89 

135  87 

Construction  of  military 
telegraph 

1 

Repairing     arsenal     at 
Charleston,  8.  C 

Totals 

509,490  59 

29,600  56 

447, 693  62 

7,751,606  52 

9, 624, 557  40 

18. 362, 948  69 

Attention  is  invited  to  the  fact  that  accounts  for  the  last  fiscal  year, 
ending  June  30, 1874,  to  the  amount  of  $9,624,557.40,  had  been  examined 
in  this  OflSceby  the  time  the  year  expired.  The  appropriations  for  the 
year  amounted  to  $15,498,820.61. 

Three  thousand  and  fifty-seven  money-accounts  were  received  during 
the  fiscal  year ;  1,778  were  in  the  Office  at  the  beginning  of  the  year.  Of 
these,  4,357  were  examined  and  disposed  of,  and  478  remained  unex- 
amined'ou  June  30,  1874. 

Four  thousand  seven  hundred  and  twenty-three  property-returns  were 
examined  during  the  year,  leaving  but  hh  undisposed  of  at  its  termina- 
tion. 

Kecent  changes  in  the  laws  and  in  the  regulations  have  very  much 
increased  the  labor  of  examining  these  accounts  and  returns.  Formerly 
the  administrative  examination  only  was  made  here  in  order  to  deter- 
mine the  propriety  of  expenditures  and  check,  and  disallow  all  expend- 
itures for  objects  not  sanctioned  by  law,  and  regulations,  and  orders, 
and  all  purchases  and  payments  at  extravagant  and  improper  rates. 
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The  task  of  final  examination  and  veriftcation  of  amounts,  and  of  cal- 
<culation$  and  details  of  vouchers,  of  the  absolute  correctness  of  accounts- 
current,  was  left  to  the  Treasury,  whose  accounting  officers,  Auditors, 
iind  Comptrollers  are  charged  with  the  final  settlement  of  accounts. 
The  examinations  of  this  Office  were  preliminary,  and  intended  to  assist 
these  officers  in  the  final  settlement  by  pointing  out  any  and  all  impro- 
prieties discovered  by  this  administrative  examination. 

Under  the  act  of  23d  June,  1870,  for  settlement  of  accounts  for  dis- 
bursements during  the  war  by  officers  whose  final  settlements  have  been 
delayed  in  consequence  of  errors  of  various  kinds  inevitable  iu  the  haste 
and  occupation  of  military  operations  on  a  great  scale,  but  involving  no 
fraud  or  intentional  wrongdoing,  281  settlements  have  been  made  dur- 
ing the  year,  involving  the  amount  of  $99,839.91. 

Very  stringent  measures  were  taken  in  order  to  prevent  the  incurring  of 
debts  or  liabilities  beyond  the  amount  of  the  appropriations  granted  by 
Congress  for  the  service  of  the  Quartermaster's  Department  during  the 
year  ending  on  the  30th  of  June,  1874  The  employment  of  soldiers  on 
extra  duty  was  in  a  great  measure  stopi)ed.  The  repair  of  buildings, 
purchase  "of  the  material  for  the  repair  and  for  the  construction  of  new 
buildings  requiring  the  aid  of  skilled  labor,  was  arrested.  Many  clerks 
and  other  civilians  employed,  and  very  necessary  to  the  efficient  supi>ort 
and  maintenance  of  the  Army  and  of  its  operations,  were  discharged ; 
the  wages  of  those  retained  were  reduced  below  the  usual  and  pro2)er 
rates  of  compensation. 

This  reduction  was  submitted  to  from  necessity  by  men  employed  on 
the  frontier  and  at  military  posts  during  a  time  of  general  depression  of 
industry,  when  it  was  difficult  for  one  out  of  place  to  find  employment. 

These  measures,  while  they  produced  much  inconvenience,  caused 
some  suftering,  and,  for  want  of  means  of  taking  care  of  public  property, 
caused  some  loss,  were  at  least  generally  successful  in  preventing  any 
excess  of  liabilities  over  the  appropriations. 

In  Texas  and  in  Arizona,  owing  to  a  local  misconception  of  the  instruc- 
tions of  the  War  Department,  the  employment  of  soldiers  on  extra  duty, 
labor,  and  pay  continued  after  it  ceased  in  other  Departments,  and  a 
deficiency-estimate  of  $20,000  has  been  submitted  to  provide  means  to 
pay  up  the  liabilities  thus  incurred. 

While  there  is  thus  a  deficiency  on  account  of  the  appropriation  for 
incidental  expenses,  there  remains  at  this  date  on  account  of  other  ap- 
l»ropriations  a  considerable  sum  in  the  Treasury  undrawn,  subject  to  re- 
duction, however,  on  final  settlement  of  all  outstanding  accounts. 

There  arc  always  at  the  end  of  the  year  many  accounts  unsettled  for 
sui)plies  delivered  in  the  latter  part  of  the  fiscal  year,  and  also  accounts 
for  contract-service  not  comjileted  and  not  adjusted  on  the  30th  June. 

The  actual  total  expenditures  of  the  Quartermaster's  Department 
have  been  very  considerably  less  than  the  amount  appropriated,  though 
in  the  si)ecitic  appropriation  for  incidental  expenses  a  liability  estimated 
at  $20,000  has  been  incurred  in  excess  of  this  particular  appropriation. 

I  again  call  attention  to  the  expense  and  the  embarrassment  to  the 
military  service  caused  by  the  law  which  compels  all  officers  of  the 
i^uartermastei^s  Department,  under  General  Order  08,  of  1871,  to  keep 
separate  accounts  with  every  separate  appropriation  on  account  of 
which  they  disburse  money. 

It  was  shown  in  the  report  of  this  Office  for  hist  year  that  there  were 
then  forty-three  separate  appropriations.  The  complication  of  accounts 
thus  required  adds  to  the  cost  of  clerical  labor,  increases  the  liability 
(o  errors  and  mistakes,  while  the  strict  limitation  of  the  expenditures 


Digitized  by  VjOOQIC 


l^UARTERMASTER-GENERAI..  10& 

to  the  objects  si)ecified  in  each  particular  appropriation  for  part  of  the 
service  makes  it  frequently  imiwssible  to  pay  just  debts  even  when  an 
oflBcer  is  amply  supplied  with  moneys  [)ertaining  to  the  service  of  the 
Quartermaster's  Department.  The  evils  of  the  system  are  well  shown 
in  the  report  of  the  committee  of  the  House  of  Representatives  on  Ex- 
penditures in  the  War  Department.  (House  Keps.,  No.  87,  Forty-second 
Cong.,  third  session.) 

The  Quai-termaster's  Department  is  charged  with  the  duty  of  pro- 
viding the  means  of  transportation  by  land  and  water  for  all  troops  and 
all  material  of  war.  It  furnishes  the  horses  of  the  artillery  and  cavalry, 
and  horses  and  mules  for  the  trains.  It  provides  and  distributes  cloth- 
ing, tents,  camp  and  garrison  equipage,  forage,  lumber,  and  all  material 
for  camps  and  for  shelter  of  troops  and  of  stores.  It  builds  barracks, 
hospitals,  store-houses ;  provides  wagons,  and  ambulances,  and  harness, 
except  for  cavalry  and  artillery  horses  5  builds  or  charters  ships, 
steamers,  and  boats,  docks  and  wharves ;  constructs  and  repairs  roads, 
railways,  and  bridges ;  clears  out  obstructions  in  rivers  and  harbors 
when  necessary  for  military  puqwses ;  provides,  by  hire  or  purchase, 
grounds  for  military  encampments  and  buildings;  pays,  generally-,  all 
expenses  of  military  operations  not  by  law  expressly  assigned  to  some 
other  Department ;  and,  finally,  it  provides  and  maintains  military 
cemeteries  in  which  the  dead  of  the  Army  are  buried. 

Food,  arras,  ammunition,  medical  and  hospitals  stores  are  purchased 
and  issued  by  other  Departments,  but  the  Quartermaster's  Department 
transports  them  to  the  place  of  issue  and  provides  storehouses  for  their 
preservation  until  consumed.  The  corps  of  officers  upon  whom  all  these 
duties  fall  has  been  reduced  by  time  until  it  is  not  able  to  fill  well  every 
post  at  which  an  officer  of  activity  and  ability  is  needed.  Its  ranks 
should  be  now  opened  to  promotion  and  appointment. 

Many  officers  of  the  line,  finding  themselves  charged  with  heavy  re- 
sponsibility as  acting  assistant  quartermasters,  and  having  insufficient 
.assistance  at  frontier  posts,  ask  that  the  enlistment  of  i>ost  quarter- 
master-sergeants may  be  allowed  by  law. 

Such  non-commissioned  officers,  selected  for  experience  and  fidelity 
shown  in  actual  service,  would  be  very  useful.  They  would  remain  at 
posts  in  charge  of  the  property  when  the  garrison  changed,  and  thus 
would  jireserve  knowledge  and  responsibility  now  often  lost  through  the 
frequent  change  of  officers.  Such  officers  also  ask  that  some  compensa- 
tion may  be  granted  them  for  the  risk  which  they  incur  in  the  disburse- 
ment of  public  money,  and  for  the  responsibility  involved  in  the  care  of 
large  amounts  of  public  property. 

1  have  the  honor  to  renew  the  recommendation  heretofore  made  that 
an  allowance  of  $10  per  month  be  made  in  addition  to  the  pay  of  every 
line-officer  who  is  detailed  by  proper  authority  as  a<!ting  assistant  quar- 
termaster of  a  military  post,  when  such  detail  is  properly  reported  to 
and  approved  by  the  War  Department.  Such  an  allowance  is  only  just, 
and  it  would  relieve  the  service  from  the  feeling  that  heavy  duties  are 
imposed  by  such  detail  without  any  recognition  or  cjmpensation. 
Such  duties  are  important,  and  they  should  be  sought  by  good  officers, 
not  imposed  upon  the  slothful  or  unwilling. 

During  the  year  three  hundred  and  fourteen  officers  of  the  line  have 
performed  duty  in  the  Department  as  acting  assistant  quartermasters. 

The  officers  of  the  regular  establishment  of  the  Quartermaster's  De- 
partment, all  of  whom  have  served  through  the  late  war  aiul  have  had 
much  exi>erience,  are  stationed  at  the  more  important  deppts  and  posts. 
Yet  many  posts  involving  heavy  responsibility  in  money  and  proi»erty, 
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and  calling  for  ^ooil  judgment,  integrity,  and  zeal,  are  occupied  by  sub- 
alterns of  the  line,  on  duty  as  acting  assistant  quartermasters. 

The  number  of  officers  of  the  Quartermaster's  Department  is  now  re- 
duced to  60. 

There  have  been  three  casualties  since  the  last  annual  report  of  this 
office. 

Lieut.  Col.  Hyatt  C.  RaUvSom,  deputy  quartermaster-general,  brevet 
niiijor  and  brevet  lieutenant-colonel,  died  at  Jeffersonville,  Ind.,  on  the 
IGth  March,  1874. 

Lieut.  Col.  Frederick  Myers,  deputy  quartermaster-general,  brevet 
lieutenant-colonel,  brevet  colonel,  and  brevet  brigadier-general,  United 
States  Army,  died  at  Santa  F6,  on  the  7th  July,  1874. 

Both  these  officers  had  served  throughout  the  war,  in  which  they  won 
their  brevets  for  valuable  and  honorable  service. 

Capt.  Thomas  B.  Hunt,  assistant  qujirtermaster,  was  tried  by  court- 
martial,  found  guiltyjaud  cashiered  on  the  26th  February,  1874. 

DUTIES  OF  OFFICERS. 

A  list  of  officers,  w  ith  their  stations  and  duties  during  the  year,  ac- 
companies tiiis  rei)ort. 

Maj.  J.  D.  Bingham  and  Mnj.  M.  I.  Ludington  have  been  on  duty  in 
this  Otfice.  Capt.  A.  J.  McGounigle  has  also  been  on  duty  in  charge  of 
the  business  of  the  national  cemeteries.  These  oflicers  have  given  en- 
tire satisfaction  by  the  intelligence  and  fidelity  and  industry  with  which 
they  have  performed  the  important  duties  assigned  them. 

The  principal  stations  of  the  officers  of  the  regular  establishment  of 
this  department  during  the  year  have  been  : 

Chief  quartermaster  of  the  Division  of  the  Pacific,  Col.  Robert  Allen, 
San  Francisco,  Cal. 

Col.  D.  H.  Kucker,  chief  quartermaster  of  the  Division  of  the  Missouri, 
Chicago,  111. 

Col.  Kufus  Ingalls,  chief  quartermaster  of  the  Division  of  the  Atlantic; 
also  in  charge  of  the  general  depot  of  the  Quartermaster's  Department 
nt  New  York. 

Col.  Stewart  Van  Vliet,  chief  quartermaster  of  the  Department  of  the 
Missouri,  at  Fort  Leavenworth,  Kans. 

Lieut.  Col.  S.  B.  Holabird,  chief  quartermaster  of  the  Department  of 
Texas,  at  San  Antonio,  Tex. 

Lieut.  Col.  James  A.  Ekin,  chief  quartermaster  of  the  Division  of  the 
South  ;  and  also  in  charge  of  the  depot  of  clothing  and  equipage  and 
stores  at  Jeilersonville,  station  Ix)uisville,  Ky. 

Lieut.  Col.  A.  R.  Eddy,  on  duty  as  chief  quartermaster  of  the  Depart- 
ment of  California,  and  depot  quartermaster  at  San  Francisco,  Cal. 

Lieut.  Col.  Rufus  Saxton,  District  of  the  Lakes,  Fourth  District,  Di- 
vision of  the  Atlantic,  Buffalo,  N.  Y. 

Maj.  A.  J.  Perry,  chief  quartermaster.  Department  of  the  Platte, 
Omaiia,  Neb. 

Maj.  H.  C.  Hodges,  chief  quartermaster,  Department  of  the  Gulf,  New 
Orh'ans,  La. 

Maj.  William  Myers,  in  charge  of  depot  of  Washington,  now  absent  in 
Japan  on  special  duty  under  orders  of  the  Secretary  of  War. 

!\Iai.  C.  (i.  SawtHle,  chief  quartermaster,  first  quartermasters  district. 
Division  of  the  Atlantic,  New  York. 

Maj.  J.  J.  Dana,  <-liicl  (piartermastor.  Department  of  Arizona,  at  Pres- 
eott  until  relieved,  then  tor  a  time  on   duty  at   Fort   Leavenworth,  and 
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HOW  at  Philadelphia  as  chief  quartermaster  third  district,  Division  of 
the  Atlantic. 

Maj.  J.  A.  Potter  is  on  sick  leave. 

Maj.  K.  N.  Batchelder,  chief  quartermaster  Department  of  the  Co- 
lumbia, at  Portland,  Oreg. 

Maj.  J.  M.  Moore,  Cheyenne  depot,  Cheyenne,  Wyo. 

Maj.  James  Belger,  Baton  Rouge,  La. 

Maj.  H.  M.  Enos,  still  on  sick  leave. 

Maj.  B.  C.  Card,  chief  quartermaster  Department  of  Dakota,  Saint 
Paul,  Minn. 

INSPECTION  BRANCH. 

This  branch  of  the  OflQce  keeps  the  narrative  reports  of  all  officers 
doing  duty  in  the  Quartermaster's  Department.  It  examines  and  pre- 
pares for  action  proceedings  of  boards  of  survey,  inventory  and  inspec- 
tion reports,  papers  relating  to  assignment  of  duty  to  officers,  distribu- 
tion of  hired  civilians,  and  the  annual  reports  of  officers.  In  it  are 
filed  and  distributed  orders,  circulars,  rolls  of  honor,  and  all  other 
printed  documents.  It  prepares  the  monthly  roster  of  officers  of  the 
Quartermaster's  Department.  It  keepstiles  of  letters  sent  and  received, 
relating  individually  to  officers,  agents,  and  employes  of  the  Depart- 
ment. It  has  received  and  distributed  about  100,000  letters,  reports, 
and  documents  during  the  fiscal  year. 

A  list  of  officers  on  duty  during  the  year  in  the  Quartermaster's  De- 
partment accompanies  this  report.  The  number,  exclusive  of  officers 
of  the  (Quartermaster's  Department  proper,  is  314. 

TRANSPORTATION. 

The  niovement  during  the  fiscal  year,  so  far  as  reported  to  this  time, 
M  as  by  rail,  wagon,  stage,  and  vessel,  of  44,150  persons,  5,835  beasts, 
and  99,204  tons  of  inaterial. 

The  larger  movements  of  troops  were  the  First  Infantry,  from  the 
Military  Division  of  the  Atlantic  to  the  Department  of  Dakota. 

The  Twenty-second  Infantry,  from  the  Department  of  Dakota  to  the 
Military  Division  of  the  Atlantic. 

The  Nineteenth  Infantry,  from  the  Department  of  the  Gulf  to  the 
Department  of  the  Missouri. 

The  Third  Infantry,  from  the  Dei)artment  of  the  Missouri  to  the  De- 
partment of  the  Guif. 

The  Eighth  Infantry,  from  the  Department  of  the  Platte  to  the  Mili- 
tary Division  of  the  Pacific. 

The  Twenty-third  Infantry,  from  the  Department  of  Arizona  to  the 
Department  of  the  Platte. 

TRANSPORTATION   BY   RAILROAD. 

Twenty-four  thousand  six  hundred  and  ten  persons,  4,855  beasts,  and 
45,550  tons  of  military  material  were  moved  by  railroad. 

Bills  for  railroad  transportation  to  the  amount  of  $1,051,950.40  have 
been  settled  during  the  year,  of  which  there  were  paid  by  disbursing 
quartermasters  $795,790.40,  the  remainder,  $250,165.95,  being  ren- 
dered to  this  Office,  and  by  it  transmitted  to  the  accounting  officers  of 
the  Treasury  for  settlement  by  warrants. 

PACIFIC   RAILROADS. 

There  were  transported  for  the  Quartermaster's  Department  by  the 
Union  Pacific  llailroad  5,823  persons,  1,442  beasts,  and  18,723,052 
pounds  of  freight. 
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By  the  Central  Pacific  Railroad  of  California,  1,199  persons,  120 
beasts,  and  2,797,254  pounds  of  freight. 

By  the  Kansas  Pacific  Railroad,  1,176  persons,  179  beasts,  and 
2,116,139  pounds  of  freight. 

By  the  Sioux  City  and  Pacific  Railroad,  325  persons,  40  beasts,  and 
1,625,414  pounds  of  freight. 

Total  movements  by  Pacific  railroads,  8,523  persons,  1,781  beasts,  and 
25,262,459  pounds  of  freight. 

The  accounts  for  this  service  over  the  Pacific  railroads,  only  in  part 
as  yet  rendered  to  this  Office,  are  as  follows  : 

For  the  Union  Pacific  Railroad .r^3C,f^82  01 

For  the  Central  Pacific  Railroad  of  California,  none. 

For  the  Kansas  Pacific  Railroad 47, 716  62 

For  the  Sioux  City  and  Pacific  Railroad 396  75 

Total 284,995  3C 

Many  of  the  accounts  for  this  service  are  still  in  the  hands  of  the 
officers  of  the  companies,  and  have  not  been  preseuteil.  It  is  estimated 
that  the  cost-value  of  the  service  is  as  follows : 

For  the  Union  Pacific s:j06,589  9H 

For  the  Central  Pacific  of  California 170,000  iH> 

For  the  Kansas  Pacific 9.S,978  16 

For  the  Sioux  City  and  Pacific _ 4, 761  00 

Total  as  estimaicd r)?r0,329  14 

While  under  the  law,  chapter  226,  section  2,  March  3,  1873,  no  pay- 
ments are  now  made  to  these  railroads,  as  the  amounts  earned  by  them, 
as  appears  in  settlement  of  accounts  presented  from  time  to  time,  are 
drawn  from  the  appropriations  of  this  Department  for  transportation  of 
the  Army,  and  transferred  to  the  credit  of  the  Secretary  of  the  Treasury 
as  assignee  of  the  respective  companies. 

The  Ie;;islation  in  relation  to  the  earnings  of  land  grant  railroads  has 
made  it  necessary  to  keei)  officers  of  the  Army  fully  informed  upon  the 
names  of  the  roads  which  have  received  such  grants  and  upon  the  con- 
ditions of  the  grants,  and  a  general  order  giving  this  information  was 
prepared  in  this  Office  and  published  by  the  War  Department,  being 
General  Orders  No.  98,  Adjutant-Generars  Office,  of  1872.  The  legisla- 
tion  of  the  last  session,  forbidding  any  payments  to  certain  land-grant 
railroads,  made  necessary  the  preparation  of  another  general  order  on 
this  subject,  a  draft  of  which  wiuj  transmitted  to  the  W^ar  Department 
and  published  in  General  Orders  No.  107,  Adjutant-General's  Office,  of 
September  1,  1874,  a  copy  of  which  accompanies  this  report. 

WAGON-TRANSPORTATION. 

There  were  transported  by  wagon-trains  during  the  year  18,8(>0  tons 
of  stores. 

By  stage,  2,255  persons  and  7,299  pounds  of  baggage. 

The  cost  of  the  wagon-transportation  thus  far  settled  during  the  year 
is  $920,095.97  ;  of  stage  trausi^ortation,  §57,045.25. 

Twenty  eight  contracts  were  made  for  wagon-transportation  during 
the  year. 

The  usual  difficulties  and  embarrassments  in  making  and  conducting 
these  contracts  have  existed,  but  the  work  has  been  successfully  ac- 
complished and  the  troops  kept  well  supplied  and  at  reasonable  cost. 

The  extension  of  the  Texas  system  of  railroads,  and  its  connection 
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with  the  roads  west  of  the  Mississippi  River,  have  shortened  and  im- 
proved coramunication  with  the  posts  in  the  Department  of  Texas.  Sup- 
plies are  now  sent  nearly  to  San  Antonio  by  rail  from  Saint  Loais,  add 
the  delays  of  the  Gulf  voyage  and  of  the  wagon-haul  from  the  coast  are 
avoided  in  great  measure. 

WATER-TRANSPORTATION. 

Seventeen  thousand  two  hundred  and  ninety-four  persons,  978  beasts, 
69,581,706  pounds  of  military  material  have  been  moved  by  water  at  a 
cost,  as  far  as  the  accounts  have  been  rendered  and  settled,  of 
$527,835.75.  Of  this  amount  $522,978.13  was  paid  by  disbursing  quar- 
termasters, and  the  remainder,  $4,857.62,  settled  through  this  Office  and 
the  accounting-officers  of  the  Treasury. 

The  following  vessels,  owned  by  the  Quartermaster's  Department,  have 
been  in  service  during  the  fiscal  year  : 

Steam-tender  General  McPhersou,  harbor  and  bay  of  San  Francisco. 

Schooner  Margaret,  on  the  Columbia  Itiver,  Department  of  the  Co- 
lumbia. 

Schooner  Matchless,  at  Key  West  and  the  Tortugas,  Florida  Beefs. 

Steam-launch  Pulaski,  at  Fort  Pulaski,  Savannah  Harbor,  Georgia, 
until  the  garrison  was  removed,  when  she  was  transferred  to  Fortress 
Monroe,  Hampton  Eoads. 

Steam-launch  General  Greene,  at  Fort  McHenry,  Baltimoi^e  Harbor. 

The  steam-tug  A.  A.  Humphreys,  belonging  to  the  Engineer  Depart- 
ment, has  also  been  in  service  in  tbis  Department  in  keeping  up  com- 
munication with  the  forts  on  the  islands  in  Boston  Harbor,  her  expenses 
and  repairs  being  paid  by  this  Department  while  thus  employed. 

The  cost  of  this  harbor-service  during  the  year  by  vessels  owned  by 
the  United  States  has  been  $36,160.74.  Vessels  have  been  chartered 
for  occasional  service  to  the  amount  of  $24,262.50. 

All  these  expenses  are  included  in  the  amounts  herein  stated  as  paid 
for  water-transportation  by  disburing  quartermasters. 

STEAM-LAUNCHES. 

Within  the  last  few  years  great  development  has  been  given  in  Great 
Britain  to  construction  oi  steam-launches,  vessels  of  small  size,  which  take 
the  place  of  sail  and  row  boats  in  harbor  service,  with  great  increase  of  effi- 
ciency, safety,  certainty,  and  speed,  and  with  great  economy.  They  are 
built  in  Great  Britain  and  shipped  to  all  parts  of  the  world,  and  no  naval 
vessel  of  considerable  size  is  now  sent  to  sea  without  one.  They  prove 
very  useful  in  the  service  of  the  sea-coast  military  posts  and  fortifica- 
tions, enabling  the  garrisons  to  communicate  quickly  with  each  other 
and  with  the  towns  they  protect,  to  procure  their  supplies  fresh  and 
with  dispatch,  and  to  make  themselves  familiar  with  the  land  and  water 
within  the  scope  of  action  and  influence  of  their  posts.  Several  have 
been  purchased  or  ordered  to  be  constructed,  and  those  already  at  their 
posts  give  great  satisfaction.  At  Fort  McHenry,  the  launch  General 
Greene,  built  by  Mr.  A.  L.  Archambault,  of  the  Kensington  Iron  Works, 
Philadelphia,  is  50  feet  long  over  all,  12  feet  beam,  4  feet  deep,  single 
cylinder  9  by  10  inches,  horizontal  tubular  boiler.  She  has  a  cabin  capa- 
ble of  seating  comfortably  ten  or  fifteen  persons,  protected  from  the 
weather,  and  can  carry  a  large  detachment  of  men  on  deck.  She  cost 
$5,250.  She  carries  the  mail  and  passengers  and  fresh  supplies  between 
Baltimore  and  the  Fort,  making  three  regular  trips  daily  back  and  forth, 
distance  each  way  two  and  a  half  miles.  She  makes  the  passage  each 
8  w 
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way  iu  between  15  and  20  minutes,  carries  usually  35  to  50  pounds  of 
steam,  and  burns  less  than  500  pounds  of  coal  daily.  Her  crew  consists 
of  four  enlisted  and  detailed  soldiers,  and  her  expenses  are  about  $2.50 
per  day. 

The  launch  General  Jesup  was  purchased  from  the  New  York  Safety 
Steam-power  Company,  of  Ij^ew  York,  in  June,  1874,  for  $5,000.  She  is 
stationed  at  Fort  Adams,  Newport,  E.  I.,  and  keeps  up  communication 
between  the  military  post  and  the  city.  She  is  56  feet  long,  10  feet 
beam,  and  4  feet  8  inches  deep.  Has  a  single-cylinder  engine  9  by  12 
inches,  a  vertical  tubular  boiler  50  inches  diameter,  shell  of  steel  plates 
f -inch  thick.  Her  cabin  seats  twelve  persons  comfortably,  but  she  can 
carry  a  large  detachment  of  troops  in  case  of  necessity.  Her  speed  in 
trial-trip,  with  90  pounds  of  steam,  was  ten  miles  per  hour. 

Launches  are  being  constructed  by  this  company  for  Fort  Hamilton, 
New  York,  for  the  fortifications  in  Boston  Harbor,  and  for  those  in  Pen- 
sacola  Harbor. 

The  steam-launch  Pula«ki,  built  in  February,  1872,  by  Pusey,  Jones 
&  Co.,  of  Wilmington,  Del.,  served  as  a  launch  for  Fort  Pulaski,  at  the 
mouth  of  the  Savannah  River,  till  the  garrison  was  withdrawn  on  ac- 
count of  operations  of  repair  and  construction  by  the  Corps  of  Engi- 
neers. She  was  then  sent  to  Charleston  for  repair,  and  is  now  on  duty  at 
Fort  Monroe,  Hampton  Koads,  at  the  artillery-school,  where  she  proves 
very  useful  in  taking  out  targets  for  artillery-practice  and  keeping  up 
communication  with  the  shores  of  the  harbor. 

The  appropriation  for  transportation  for  the  service  of  the  fiscal  year 
was  $4,500,000.  Of  this,  the  sum  of  $2,558,133.37  has  been  paid  for  rail, 
water,  wagon,  and  stage  transportation. 

The  purchase  of  means  of  transportation,  beasts,  wagons,  harness, 
hire  of  teamsters  and  others  employed  in  the  work  of  transportation, 
bringing  water  from  a  distance  to  military  posts,  digging  wells,  build- 
ing and  repairing  wharves,  purchase  of  lumber,  boats,  &c.,  has  cost 
$817,233.03.  A  balance  of  over  $1,000,000  remains  undrawn  as  yet 
from  the  Treasury,  which  will  be  consumed  in  the  settlement  of  accounts 
for  transportation  over  Pacific  railroads,  and  other  accounts  for  trans- 
portation service  which  have  not  yet  reached  this  office  for  settlement. 

TRANSPORTATION  IN  PREVIOUS  FISCAL  YEARS. 

During  this  fiscal  year  accounts  for  transportation  service  in  previous 
years  have  been  received  at  this  Office,  and  referred  to  the  accounting 
officers  of  the  Treasury  for  settlement  as  follows,  viz : 

For  railroad  service $331,835  17 

For  water-transportation 104,808  68 

For  wagon-transportation 144,229  63 

For  stage-transportation 6,252  23 

Miscellaneous  transportation  claims,  tolls,  ferriaget^,  telegraph,  &o 187, 926  92 

Total 775,052  65 

INDEBTED  RAILBOADS. 

At  the  close  of  the  war,  under  Executive  orders  of  8th  August  and 
14th  October,  1865,  there  was  sold  on  credit  to  various  railroad  com- 
panies, principally  in  the  South,  railroad  matenal  to  the  appraised  value 
of  $7,556,033.95.  There  remained  due  and  unpaid  from  certain  of  these 
railroads  on  30th  June,  1873,  $4,658,924.07.  During  the  fiscal  year 
ending  30th  June,  1874,  interest  has  accrued  upon  this  indebtedness 
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and  expenses  have  been  incurred  to  the  amoant  of  $98,479.77.  Pay- 
ments in  cash  and  in  transportation  and  postal  earnings  have  been  made 
to  the  amount  of  $116,790.91. 

On  the  1st  of  July,  1874,  there  remained  an  indebtedness,  to  be  col- 
lects by  the  Quartermaster's  Department,  of  $1,897,397.03,  not  including 
the  sum  of  $43,754.40  due  from  the  Mississippi,  Gainesville  and  Tusca- 
loosa Kailroad,  which  is  bankrupt,  nor  the  amount  due  from  the  East 
Tennessee  and  Virginia,  the  East  Tennessee  and  Georgia,  the  Nashville 
and  Chattanooga,  and  the  Nashville  and  Decatur  Eailroads,  which  is 
$2,699,470.60,  and  which  are  compromised,  under  the  act  of  3d  March, 
1871,  for  the  sum  of  $1,265,000,  and  made  payable  to  the  assistant 
treasurer  of  the  United  States  at  the  city  of  New  York. 

The  actual  decrease  of  the  debt  during  the  fiscal  year,  including  pay- 
ments of  accrued  jnterest,  but  excluding  the  reduction  by  compromise 
under  the  law,  is  $28,311.14. 

A  tabular  statement  giving  the  particulars  of  this  debt  in  detail 
accompanies  this  report. 

The  Alabama  and  Chattanooga  Eailroad  settled  its  accounts  during 
the  year  by  payment  in  cash  and  by  transportation  and  postal  service 
to  the  amount  of  the  balance  due,  $4,037.74. 

The  Alexandria,  Loudon  and  Hampshire,  the  Mobile  and  Ohio,  and 
the  Southwest  Branch  of  the  Pacific  Railroad  of  Missouri,  now  part  of 
the  Atlantic  and  Pacific  Eailroad,  reduced  their  indebtedness,  respect- 
ively, $2,387.20,  $31,653.56,  $14,182.30;  total,  $48,222.86,  in  addition 
to  paying,  on  account  of  interest,  $5,559.71 ;  making  the  total  payments 
$53,782.57. 

The  debt  of  the  Edgefield  and  Kentucky,  the  McMinnville  and  Man- 
chestei",  Memphis,  Clarksville  and  Louisville,  Memphis  and  Little  Eock, 
Nashville  and  Northwestern,  and  the  Selma,  Eome  and  Dalton  Eailroad 
Companies  has  increased  $83,262.67.  These  companies  paid  during  the 
year  on  account  of  their  debts  $8,367.85. 

In  addition  to  the  amounts  received  and  applied  toward  the  liquida- 
tion of  these  debts,  there  are  in  the  Treasury  Department  unadjusted 
accounts  for  services  of  these  companies  for  public  transportation 
amounting  in  gross  to  $53,883.22 ;  and  there  is  due  the  same  companies 
for  postal  services  $136,073.43.  Of  these  sums,  amounts  on  account  of 
transportation  $51,646.74,  and  on  account  of  postal  services  $32,755.75, 
were  earned  before  1st  July,  1872 ;  and,  under  the  operation  of  the  act  of 
20th  June,  1874,  directing  that  from  and  after  1st  July,  1874,  and  for 
each  year  thereafter,  the  Secretary  of  the  Treasury  shall  cause  all  unex- 
pended balances  of  appropriations  which  have  remained  on  the  books 
of  the  Treasury  for  two  fiscal  years  to  be  carried  to  the  surplus  fund 
and  covered  into  the  Treasury,  there  is  no  money  to  carry  to  credit  of 
these  companies  on  the  debt  account,  and  the  Treasury  cannot  settle 
these  accounts. 

Some  roads,  largely  indebted  to  the  Government  and  which  have  given 
bond  for  the  application  of  their  postal  earnings  to  the  payment  of  their 
debt,  still  refuse  or  neglect  to  give  the  order  deemed  necessary  by  the 
Post-Office  Depart  men  t  before  the  money  can  be  applied  as  required  by 
the  contracts  and  bonds.  Some  of  these  earnings  have  lapsed  into  the 
surplus  fund,  some  remain  in  the  Treasury,  not  paid  to  the  railroads 
but  locked  up.  Not  being  turned  over  to  this  Department,  these  sums 
cannot  by  it  be  placed  to  the  credit  of  the  indebted  and  delinquent  rail- 
roads in  settlement.  Some  provision  of  law  for  collection  of  this  money 
and  settlement  of  the  debt,  as  far  as  it  will  go,  is  desirable. 

Suits  are  in  progress  against  several  railroads  on  account  of  these 
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sales,  particulars  of  which  will  be  found  in  the  report  of  the  officer  in 
charge  of  the  transportation  branch  of  this  Office  which  accompanies 
this  report. 

The  total  collections  on  account  of  the  sale  of  railroad  material  on 
credit  to  these  southern  and  southwestern  railroads,  up  to  30th  June, 
1874,  was  $5,240,423.84. 

Thirty-four  railroads  have  paid  their  debt  with  interest  and  expenses 
in  full.    Sixteen  yet  remain  in  debt  to  the  United  States. 

BARRACKS  AND  QUARTERS. 

During  the  fiscal  year  the  erection  of  140  new  buildings  has  been 
authorized.  They  are  at  military  posts  in  twenty-two  States  and  eight 
Territories,  and  the  estimated  cost  is  $313,233.  They  are  barracks  for 
officers  and  soldiers,  stables,  store-houses,  guardhouses,  laundresses' 
quarters. 

Wharves  have  been  constructed  and  repaired  to  the  amountof  $14,797. 

Eepairs  and  alteration  of  public  buildings  have  been  authorized  by 
the  War  Department,  at  the  estimated  cost  of  $218,000. 

NEW  POSTS. 

In  the  last  annual  report  of  this  Office,  it  was  stated  that  two  new 
four-company  posts  had  been  authorized  in  that  year  in  Arizona.  One, 
Camp  Lowell,  near  Tucson ;  the  other,  New  Camp  Grant,  near  the 
mouth  of  the  San  Carlos  Eiver.  The  cost  of  the  two  not  to  exceed 
$35,000,  and  the  troops  to  furnish  the  labor  needed.  The  Secretary 
subsequently  increased  the  allowance  by  $50,000,  making  $85,000  in 
all.  It  was  also  reported  that  the  expenditure  of  $20,000  had  been  au- 
thorized for  sheltering  men  and  officers  at  Tulerosa,  N.  Mex. 

It  appears  from  reports  received  at  this  office  that  about  $5,000  were 
expended  at  this  place,  when  the  Indian  Office  concluded  to  remove  the 
Indians  and  the  work  ceased.  Six  thousand  dollars  of  the  funds  de- 
voted to  Tulerosa  was,  by  authority  of  the  War  Department,  transferred 
to  the  completion  of  buildings  at  Fort  Bayard,  N.  Mex.,  and  $9,000  was 
assigned  to  construction  of  a  new  post  at  Horse  Creek,  eighteen  miles 
from  Tulerosa. 

Congress  having  by  the  act  of  3d  March,  1873,  Army  appropriation 
bill,  authorized  the  establishment  of  two  new  posts  between  the  Mis- 
souri River  and  Fort  Ellis,  the  Secretary  of  War  authorized  the  erection 
of  the  buildings,  to  shelter  six  companies  of  cavalry,  at  the  North  Pacific 
crossing  of  the  Missouri  River,  near  Fort  Abraham  Lincoln,  three  two- 
company  barracks,  with  kitchens  and  wash-rooms,  seven  stables,  one 
building  for  laundresses,  guard-house,  granary,  subsistence  store-house 
and  office,  quartermaster's  store-house  and  office,  three  buildings  foi 
officers'  quarters,  and  one  for  commanding  officer  of  the  post,  twenty- 
two  buildiugs  in  all,  at  an  estimated  cost  of  $90,903.46.  The  work 
was  executed,  and  with  such  discretion  and  economy  that  it  is  reported 
that  the  whole  cost  will  not  exceed  $74,000. 

The  other  new  post  authorized  by  Congress  has  not  been  established 
yet. 

The  expenditure  authorized  for  construction  and  repairs  during  the 
year  has  been  distributed  as  follows : 

In  Department  of  Dakota $144,316  00 

In  Department  of  Arizona 64,939  00 

In  Department  of  the  Platte 150,827  00 

In  Department  of  the  South 33,662  00 
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In  Department  of  Texas |84,549  00 

In  Department  of  the  Gulf 5,966  00 

In  Department  of  the  East 47,429  00 

In  Department  of  the  Missonri 50,258  00 

In  Department  of  the  Columbia 47,490  00 

In  Department  of  California 22,563  00 

Total 651,999  00 

Of  this,  however,  $43,370  were  to  be  postponed  nntil  after  1st  July, 
1874,  the  new  appropriation  became  available. 

HOSPITALS. 

The  expenditure  for  construction,  repair,  and  alteration  of  hospital 
buildings  authorized  by  the  Secretary  of  War  has  been  $85,077,  of  which 
$9,500  was  to  be  expended  only  after  the  beginning  of  the  present  fiscal 
year.  The  total  sum  withdrawn  from  the  Treasury,  from  the  appropri- 
ation of  $100,000  for  hospitals,  was  $98,571.94. 

Forty-seven  hospitals  have  been  repaired,  altered,  or  constructed 
during  the  year. 

PIS]6. 

During  the  year  a  short  tract  on  construction  in  Pis^,  beaten  and 
rammed  earth,  much  used  in  Southern  Europe,  was  published  and  dis- 
tributed to  officers  on  duty  in  the  Quartermaster's  Department.  It;  was 
principally  extracted  from  Creecy's  Dictionary  of  Civil  Engineering, 
originally  taken  from  the  work  of  Rondelet,  Art  de  Batir. 

Nine  buildings,  officers'  quarters,  stables,  &c.,  have  since  been  con- 
structed of  this  material  at  Camp  Yerde,  Arizona,  with  great  advantage 
in  economy.  The  walls  were  built  by  two  or  three  soldiers,  under 
direction  of  one  skilled  mason,  with  greater  ease  and  rapidity  than 
those  built  of  adobes,  and  at  about  two-thirds  only  of  the  cost  of  adobe 
walls.  The  walls  appear  to  be  very  solid,  and  when  covered  with  an 
exterior  coat  of  lime,  or  of  hydraulic  cement,  answer  perfectly  their 
purpose. 

At  Camp  Verde  the  use  of  this  material  enabled  the  officer  in  charge 
of  the  construction  to  provide  for  one  more  company  than  at  first  in- 
tended, without  exceeding  the  original  appropriation  for  the  post 

APPROPRIATION  FOR  DEPOT  BUILDINGS  AT  SAN  ANTONIO. 

The  Secretary  of  War  having  directed  that  no  action  be  taken  look- 
ng  to  erection  of  this  depot  until  further  instructions  should  be  issued, 
and  no  such  instructions  having  been  received,  the  depot  has  not  been 
commenced.    The  appropriation  was  made  on  the  3d  of  March,  1873. 

I  consider  the  erection  of  a  fire-proof  building  for  thesorage  of  mill  - 
tary  supplies  at  this  central  point  in  Texas  of  great  mportance  and 
economy.  San  Antonio  must  remain  a  proper  and  convenient  place  for 
a  depot  for  troops  on  the  Rio  Grande  frontier.  It  will  soon  be  a  rail- 
road center,  and  its  importance  and  convenience  will  not  be  lessened  by 
the  increased  facility  of  supply  which  the  railroads  will  afford.  Wagon- 
roads  now  radiate  from  San  Antonio  to  all  points  south  and  west,  and 
the  Department  now  pays  for  rents  of  various  buildings  occupied  by 
the  Army  in  that  city  about  $25,000  a  year,  much  of  which  could  be 
saved  by  the* expenditure  of  $100,000  in  construction  of  a  depot  for  the 
Quartermaster's  Department  upon  land  given  by  the  city  to  the  United 
States  for  that  purpose,  upon  a  promise  of  the  War  Department  that 
the  much-needed  depot  should  be  erected  thereon. 
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JEFFERSONVILLE  DEPOT. 

This,  which  is  the  largest  military  depot  and  store-house  for  clothing 
and  camp  and  garrison  equipage,  having  been  completed,  has  long  been 
occupied.  It  justifies  the  expense  of  its  construction,  being  in  a  most 
convenient  position  for  the  supply  of  troops  from  the  Atlantic  to  the  Rocky 
Mountains. 

The  supplies  being  concentrated  under  eye  of  a  single  watchman  in 
the  central  watch-tower,  who  can  see  all  the  doors  of  the  building,  and 
the  buildings  themselves  being  fire-proof,  the  expense  of  conducting  the 
depot,  of  watch  and  guard,  is  much  less  than  at  any  other  large  depot. 

The  neighboring  country  supplies  many  military  stores,  and  the  pop- 
ulation is  ready  to  supply  labor  in  the  manufacture  of  clothing  and 
equipage. 

The  planting  and  improvement  of  the  court-yard  and  the  grounds  sur- 
rounding the  building  have  been  begun  upon  a  design  prepared  by  the 
eminent  landscape  architect,  Mr.  Fred.  Law  Olmstead. 

BUILDINGS  SOLD. 

The  sale  of  fourteen  buildings,  mostly  old  store-houses,  stables,  or 
buildings  of  similar  character,  has  been  ordered. 

BUTLDENGS  AND  RESERVES  TRANSFERRED. 

On  26th  June,  1873,  Charleston  Arsenal  was  transferred  to  the  Quar- 
termaster's Department  for  use  of  the  garrison  of  that  city,  and  has  since 
been  known  as  Charleston  barracks. 

On  23d  August,  1873,  information  was  received  that  the  Interior  De- 
partment had  turned  over  Fort  Walla- Walla  again  to  the  War  Depart- 
ment for  temporary  military  occupation. 

The  barracks  and  other  buildings  at  Fort  Brooke,  Tampa  Bay,  Florida, 
were,  on  13th  Febniary,  1874,  transferred  to  the  custody  of  the  Treasury- 
Department,  to  be  by  it  retained  until  other  instructions  issue. 

The  buildings  at  Fort  Pulaski,  Georgia,  were  transferred  to  the  cus- 
tody of  the  Engineer  Department  on  6th  February,  1874. 

The  site  of  Camp  Hualpai,  Arizona,  was  transferred  to  the  Interior 
Department  on  22d  April,  1874. 

SITES  OF  MILITARY  POSTS  IN  TEXAS. 

The  unsatisfactory  tenure  of  most  of  the  sites  of  military  posts  in  the 
State  of  Texas  has  frequently  been  reported  by  this  OflBce. 

The  act  of  3d  March,  1873, 17  Statutes,  614,  authorized  purchase  of 
these  sites  upon  certain  conditions  set  forth  in  the  act. 

A  board  of  officers  convened  under  this  law,  having  carefully  investi- 
gated the  cases  submitted  to  them,  reported  in  favor  of  purchase  of  sites 
at  the  following  posts  at  the  prices  stated,  viz : 

Fort  Brown $25,000 

Fort  Clark 7,000 

Fort  Concho 6,400 

Fort  Davis 9,000 

Fort  Duncan 10,920 

Fort  Griffin 4,200 

Fort  Mcintosh , 3,000 

Fort  McKavitt 1 15,000 

Fort  Quitman 3,840 

Fort  Stockton 12,000 

Binggold  Barracks 10,000 

106, 360 
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The  reports  of  the  board,  approved  by  the  proper  officers,  were  trans- 
mitted to  Congress  20th  May,  1874,  and  were  printed  in  Executive  Doc- 
nment  280,  House  of  Representatives,  Forty-third  Congress,  first  session. 
Final  action  was  not  had,  and  the  United  States  is  still  a  trespasser  on 
most  of  these  lands,  liable  to  ejectment  by  civil  suit,  and  to  the  loss  of 
the  costly  military  posts  constructed  upon  them. 

It  is  very  desirable  that  an  appropriation  be  made,  in  pursuance  of  the 
law,  for  the  protection  of  the  interests  of  the  United  States,  and  in  jus- 
tice to  those  whose  lands  are  now  held  by  such  an  unsatisfactory  tenure. 

SOLITARY  POSTS  ABANDONED. 

Orders  have  been  given  to  break  up  and  abandon  Camp  Warner, 
Oregon,  and  Camp  Bowie,  Arizona. 

ARTESIAN  WELL  IN  WYOMING. 

Under  the  act  of  June  8, 1872,  directing  the  Secretary  of  War  to 
expend  $10,000  of  the  military  appropriation,  or  so  much  thereof  as 
might  be  found  necessary,  in  boring  for  water  at  Fort  D.  A.  EusseU, 
near  Cheyenne,  Wyo.,  a  well  has  been  sunk  to  the  depth  of  1,381  feet, 
through  difficult  ground,  details  of  which  are  given  in  another  part  of 
this  report.  The  drift  at  this  point,  itself  over  6,000  feet  above  the  sea- 
level,  but  1,000  feet  below  the  pass  by  which  the  Union  Pacific  Kailroad 
crosses  the  Black  Hills  Range  at  Sherman^  thirty  miles  west,  is  1,212  feet 
thick.  The  auger  penetrated  169  feet  into  the  underlying  rock — a 
slate— but  no  flowing  supply  of  water  was  found,  and,  as  the  further 
progress  of  the  well  threatened  to  be  very  expensive,  the  work  has  been 
stopped.  Complete  machinery  and  boring-tools  were  purchased  for  this 
work,  and  are  preserved  at  the  depot  at  Cheyenne,  available  for  use  at 
any  other  point  at  which  it  may  be  determined  to  bore  for  water. 

The  Union  Pacific  Railroad  has  sunk  a  number  of  wells  west  of  the 
Black  Hills,  and  obtained  valuable  supplies  of  water  in  that  arid  desert. 

Flowing  wells  in  the  country  lying  along  the  base  of  the  Black  Hills, 
and  for  some  hundred  mile  east  thereof,  would  be  of  very  great  value 
in  supplying  water  for  stock,  which  cannot  now  be  kept  on  extensive 
ranges  of  pasture  too  distant  from  the  few  streams  which,  rising  in  the 
Black  Hills,  flow  eastward. 

Several  shallow  tube-wells  have  been  sunk  at  Camp  Supply,  Ind.  T., 
which  is  now  well  supplied  with  water  by  this  means ;  the  tubes  are 
1 J  inch  wrought-iron  ;  the  depth  at  which  water  is  reached  averages 
20  to  30  feet. 

POST  CEMETERIES. 

The  usual  care  has  been  given  to  the  condition  of  the  cemeteries  at 
the  military  posts.  Interments  in  that  of  Fort  Columbus,  New  York 
York  Harbor,  have  ceased.  The  cemetery  at  Fort  Clinch,  Florida,  has 
been  repaired  and  inclosed. 

FIRES. 

Six  fires  have  been  reported  at  military  posts  during  the  year:  On 
August  3, 1873,  four  of  the  cavalry  stables  at  Fort  Riley  were  destroyed ; 
on  February  1,  1874,  the  quartermaster's  store-house  on  pier  No.  61, 
Hudson  River,  New  York,  was  burned ;  on  February  6  the  quarters  of 
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the  commanding  officer  at  Fort  A.  Lincoln  ;  on  March  9  a  bailding  used 
as  officers'  quarters  at  Fort  Gratiot,  Michigan ;  on  April  27  the  hospital 
and  company  quarters  at  Alcatraz  Island,  San  Francisco  Bay,  and  on 
^June  27, 1874,  a  portion  of  the  transportation-corral  and  grain-stores  at 
Fort  Union,  ISew  Mexico,  were  destroyed  by  fire. 

BESEBYES  DEOLABED. 

The  following  three  military  reserves  were  declared  by  the  President 
during  the  year : 

Fort  Seward,  Dakota  Territory,  November  25, 1873. 

Pike's  Peak,  Colorado  Territory,  December  23, 1873. 

Sidney  Barracks,  Nebraska,  August  14, 1874« 

By  the  exercise  of  strict  economy,  and  by  refusing  to  allow  repairs 
and  constructions,  in  some  cases  much  needed,  the  expenditures  on 
account  of  the  appropriation  for  barracks  and  quarters  have  been  kept 
within  the  limits  of  the  appropriation. 

BEGULAB  AND  MISCELLANEOUS  SUPPLIES. 

Horses  and  mules. 

One  thousand  nine  hundred  and  sixty-seven  horses  have  been  pur- 
chased for  the  artillery  and  cavalry  remounts  and  for  Indian  scouts,  at 
an  average  cost  of  $113.74,  the  whole  costing  $237,734.57.  Two  hun- 
dred and  forty-three  mules  were  purchased  at  an  average  price  of 
$134.98,  amounting  in  all  to  $32,801.72. 

Sales  of  animals. 

1,033  horses,  condemned  and  sold  for $44,430  73 

366  mules,  condemned  and  sold  for 18,068  58 

35  oxen,  condemned  and  sold  for 748  45 

Total,  1,434  beasts  for 63,247  81 

The  following  is  a  summary  statement  of  the  number  of  animals  pur- 
chased, sold,  died,  &c.,  and  remaining  on  hand  during  the  fiscal  year : 


On  band,  purchaied,  &c 

Horaea. 

Mules. 

Oxen. 

Onband  Jolyl.   1873 

10,130 

1,967 

244 

10,425 
243 
91 

110 

Parobated 

Taken  np,  Ac 

To  b«  accoanted  for 

12,341 

10,759 

110 

Sold 

1,033 
482 
207 

366 
536 
280 

35 
9 
\ 

Dl^              

Lett  and  ftolen  ,T r rr- r. 

Total  aold.  dtod.  Ac 

1,722 

1,182 

45 

On  hand  Jane  30, 1874 

10,619 

9,577 

65 

Army  wagons  and  humess. 

On  Ist  July,  1874,  there  were  on  hand  3,022  wagons,  285  spring- 
wagons,  217  ambulances,  wagon-harness  for  22,880  mules,  and  ambu- 
lance harness  for  2,389  animals. 

There  were  purchased  during  the  year  309  wagons,  7  spring- wagons, 
wagon-harness  for  149  mules,  ambulance-harness  for  49  animals. 
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The  stock  in  the  Army  and  in  store  at  the  end  of  the  year  was — 
wagons,  2,385;  spring- wagons,  259;  ambalances,  159;  wagon-harness 
for  20,149  animals;  ambulance-harness  for  1,934. 

Iran  hubs. 

Wheels  with  iron  hubs  have  been  distributed  for  trial.  Time  has  not 
yet  served  to  determine  their  value,  but  information  thus  far  received 
tends  to  show  that  their  general  adoption  in  the  trains  in  very  dry 
regions  will  be  advantageous. 

Fuel,  forage^  and  straw. 

The  issues  of  these  supplies  have  been — wood,  136,047  cords;  anthra- 
cite coal,  18,110  tons;  bituminous  coal,  20,211  tons;  of  corn,  710,005 
bushels;  oats.  990,497  bushels;  barley,  179,283  bushels;  bran,  51,078 
bushels ;  fodder,  58  tons;  straw,  3,206  tons. 

Increase  of  fuel. 

General  Orders  No.  18,  Adjutant-General's  Office,  1874,  has  provided 
a  remedy  for  the  deficient  allowance  of  fuel  complained  of  at  posts  whose 
altitude  brings  upon  them  a  climate  more  severe  than  is  generally  found 
undfr  corresponding  parallels  of  latitude. 

Clothing  and  Equipage. 

During  the  fiscal  year  a  full  supply  of  the  new  uniform  for  the  Army 
for  twelve  months  was  manufactured  and  issued  to  the  troops.  The 
information  received  at  this  Oflice  indicates  that  it  is  much  liked  and 
gives  general  satisfaction.  The  new  plaited  blouse  is,  however,  an  ex- 
ception to  this,  and  so  many  complaints  against  it  were  received  that 
the  Secretary  of  War  has  authorized  the  adoption  of  a  plainer  pattern, 
which,  it  is  believed,  will  be  better  adapted  to  the  wants  and  tastes  of 
the  soldiers,  and  which  can  be  supplied  with  a  saving  of  about  $S4,000 
per  annum. 

The  tariff  of  sizes  of  clothing  has  been  modified,  on  consultation  with 
Army  officers,  and  is  now  as  follows : 


Articlei. 

I 

8 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Totals. 

Bootf  and  bootees 

3 
10 
7 

10 

4 
3 

30 

35 

14 

4 

3 

1 

100 

Hslmeti  ftnd  dreflii*CftDB  ............ ...... 

16 
2U 
30 
20 
15 
10 
15 

28 
30 
45 
40 
45 
45 
45 

32 
25 
20 
30 

30 
30 
30 

20 
15 
5 
10 
10 
10 
10 

100 

100 

Uniform  coatd  ftnd  blotmes 

100 

QfMil-eoati    

i... 

100 

Fatlgne-froeki 

100 

Trowien  ................................ 

5 

100 

100 

Under  the  direction  of  the  act  of  3d  March,  1873,  the  greater  portion 
of  the  clothing  known  as  old-pattern,  differing  from  the  new  and  adopted 
uniform,  was  ol  d  at  public  auction  after  a  full  advertisement.  A  list  of 
the  articles  and  an  account  of  the  sales  accompany  this  report  The  gross 
proceeds  of  the  sales  were  covered  into  the  Treasury,  as  required  by  the 
law.  The  amount  was  $478,161.79.  Sales  of  condemned  clothing,  unfit 
for  issue,  and  sales  to  officers,  made  the  total  amount  realized  from  sale 
of  clothing  during  the  year  $766,715.39. 
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As  the  Army  appropnation  bill  for  the  present  fiscal  year  required 
such  of  the  old-pattern  hats,  uniform-caps,  forage-caps,  uniform-coats, 
uniform-jackets,  and  flannel  sack-coats  as  had  not  been  sold  and  were 
serviceable,  to  be  used  before  further  purchases  of  these  articles  of 
the  style  and  pattern  of  tlie  new  uniform  were  made,  orders  for  these 
issues  were  given. 

On  inspection  of  the  old  hats,  forage-caps  and  cap  covers,  they  were 
found  unfit  for  issue.  Long  in  store,  they  had  deteriorated.  The  cloth 
had  been  attacked  by  moths;  the  lacquer  on  the  leather  vizors  and  the 
varnish  on  the  cap-covers  had  undergone  chemical  change,  and  had  be- 
come sticky  and  unfit  for  use.  A  supply  of  these  articles  of  the  new 
pattern  is  being  procured  by  contract. 

Of  the  following  articles  a  partial  supply  can  be  made  available,  and 
these  are  being  issued :  Uniform  jackets,  cavalry  and  light-artillery 
uniibrm-coatfi,  ordnance  and  sack-coats,  nnlined.  Of  the  latter,  some 
sizes  will  soon  be  exhausted.  Of  infantry-coats,  old  pattern,  only  the 
smaller  sizes,  Nos.  1  and  2,  are  on  hand.  Of  lined  sack-coats  only  sizes 
2  and  3  are  on  hand. 

The  act  of  18th  June,  1874,  gives  10,000  suits  of  old  uniform-clothing, 
or  their  equivalent,  to  the  National  Hospital  for  Disabled  Volunteers. 
This  has  been  reserved  for  transfer  to  the  officer  of  the  institution.  Un- 
der the  act  of  20th  June,  1873,  there  were  delivered  to  the  home  during 
the  year  44,530  pairs  of  shoes,  making  a  total  of  190,308  pairs  of  shoes 
delivered  under  that  act. 

Very  full  statements  of  clothing  and  equipage  on  hand,  received,  and 
issued,  and  sold  during  the  year  accompany  this  report. 

PRESERVATION  OF  WOOLEN  CLOTHING  FROM  THE  RAVAGES  OF  MOTHS. 

Congress  has  made  several  appropriations,  from  time  to  time,  for  the 
application  of  the  patented  process  of  Cowles  &  Co.  to  the  clothing  of 
the  Army,  in  order  to  preserve  woolen  goods  from  the  moth  and  cotton 
and  linen  articles  from  mildew.  Careful  experiments  indicated  that  this 
process  was  a  great  protection  against  loss  from  these  two  causes. 

A  board  of  officers  took  testimony,  examined  into  the  details  of  the 
process,  and  reported  strongly  in  favor  of  its  use. 

Lately  the  testimony  from  the  military  posts  has  been  less  favorable, 
and  information  has  been  received  from  other  sources  leading  to  a  doubt 
whether  the  protection  lasts.  Some  garments  have  been  found  which, 
though  submitted  apparently  to  the  process,  have  since  been  attacked 
by  moths. 

Another  board  has  been  ordered  to  examine  the  prepared  goods  and 
the  testimony,  in  order  to  determine  these  important  questions  with 
certainty.  Time  enough  has  now  elapsed  to  make  an  absolute  decision 
possible.  In  the  mean  time  the  use  of  the  process  has  been  suspended, 
and  the  appropriation  for  the  process,  $30,000,  made  at  the  last  session, 
has  not  been  used. 

I  believe  that  it  will  be  found  useful  to  subject  every  bale  of  woolen 
garments  packed  in  the  depots,  when  first  made  up,  to  the  effect  of  a 
vacuum,  in  a  close  chamber  exhausted  by  an  air-pump,  and  to  the  intro- 
duction into  the  chamber  of  some  gas,  such  as  nitrogen  and  carbonic 
oxide,  at  a  temperature  high  enough  to  coagulate  the  albumen  in  the 
eggs  of  the  clothes-moth  which  may  have  been  inclosed  with  the  woolen 
garments  in  making  up  the  package.  This  will  cheaply  and  certainly 
kill  all  moths,  grubs,  and  eggs.  The  packages,  whether  bales  or  boxes, 
are  lined  with  petroleum  i^aper,  which  is  impervious  to  the  insect,  and 
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which  can  be  trusted  to  presejrve  the  contents  from  all  attacks  from  the 
outside  till  broken  in  order  to  use. 

This  process  is  cheap,  rapid,  and  can  be  applied  to  the  large  stores  of 
clothing  in  depot,  without  taking  too  much  time  and  labor  and  without 
breaking  the  packages  and  exposing  the  goods  to  the  attack  of  moths 
every  time  a  package  is  opened.  The  steam-engine  in  use  at  the  depots 
for  manufacturing  and  baling  will  supply  the  power,  and  a  stove  filled 
with  ignited  anthracite,  through  which  the  air  to  fill  the  chamber  after 
the  effect  of  the  vacuum  has  been  obtained,  will  supply  the  gases 
poisonous  to  insects.  They  are  carbonic  afciid  and  carbonic  oxide.  The 
nitrogen,  which  remains  unchanged,  except  in  temperature  by  the  fire,  is 
simply  a  non-supporter  of  life  and  a  vehicle  to  carry  the  heat  to  every 
fold  and  pore  of  the  woolen  cloth. 

Experiments  are  in  progress  at  Jeffersonville  on  this  subject,  and  I 
have  hope  of  success  in  thus  providing  a  safeguard  for  our  clothing. 
A  cylindric  vessel  of  wrought  iron,  like  a  cylinder-boiler,  of  sufficient 
size  to  contain  the  bales,  is  to  be  provided  for  this  purpose.  It  will  prob- 
ably be  well  to  pass  every  bale  through  this  on  its  first  making  up,  and 
again  at  the  time  it  is  shipped  to  any  remote  post  for  issue. 

OFFICIAL  SEALS. 

Seals  have  been  supplied  to  officers  shipping  stores  on  account  of  the 
Quartermaster's  Department,  with  which  every  package  is  sealed  in  such 
a  manner  that  it  cannot  be  tampered  with  in  transit  without  breaking 
the  seals.  General  Orders  No.  37,  Adjutant-General's  Office,  1874,  gives 
the  necessary  instructions. 

The  use  of  these  seals  will  aid  greatly  in  preventing  depredations 
upon  public  property,  and  in  fixing  responsibility  of  officers  and  others 
for  losses  which  may  occur. 

PADLOCKS. 

A  model  padlock  for  the  military  service  was  adop  t  ed  in  October,  1873, 
since  which  time  1,122  have  been  supplied  to  various  posts  and  stations 
on  requisition.    They  are  strong,  durable,  and  secure. 

paymasters'  safes. 

Under  direction  of  the  act  of  March  3, 1873, 128  paymasters'  safes  in 
the  depots  at  Jeffersonville  and  Philadelphia  have  been  tratfsferred  to 
the  Post-Office  Department,  for  use  in  the  postal  money-order  system. 

CONTRACTS. 

There  were  filed  and  examined  in  this  Office  during  the  fiscal  year  675 
contracts.  Of  these  215  were  for  forage :  21,144,553  pounds  of  oats ; 
22,787,633  pounds  of  com;  2,734,340  pounds  of  barley j  37,000  pounds 
of  bran  ;  25,954  tons  of  hay,  15  lor  2,090  tons  of  straw;  30  for  31,015 
tons  of  coal ;  103  for  114,922  cords  of  wood ;  25  for  42,825  bushels  of 
charcoal;  3  for  construction  of  buildings;  50  for  transportation;  6  for 
miscellantous  services  ;  1  for  Army  wagons ;  13  for  clothing,  camp  and 
garrison  equipage ;  26  for  national  cemeteries ;  4  for  stationery ;  1  for 
steam-launch  ;  31  contracts  of  lease. 

FIRE-EXTINGUISHERS. 

Careful  experiments  in  this  city  having  shown  that  a  small  hand 
force-pump,  known  as  Johnson's  Hand  Force-Pump,  is  quite  as  efficient 
in  extinguishing  flames  as  the  chemical  fire-extinguisher,  its  use  has  been 
adopted,  and  two  hundred  and  fourteen  have  been  distributed  to  mili- 
tary posts.    They  have  saved  much  propert5% 
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SXPLORING  EXPEDITIONS. 

The  explorations  of  the  Enpfineer  DeparttneDt,  under  Lieutenant 
Wheeler,  have  again  been  aided  by  the  loan  of  wagons,  harness,  mules, 
and  by  tne  sale,  at  cost,  of  forage  and  other  needful  supplies  at  the  mili- 
tary posts  withm  range  of  the  survey.  Also  by  the  transportation  by 
this  Department  of  the  personnel  and  material  of  the  survey,  its  collec- 
tions in  geology  and  natural  history,  and  its  stores  and  supplies  gen- 
erally. 

MILITARY-TELEaRAPH  LINE,  DEPARTMENT  OP  ARIZONA. 

The  act  of  3d  March,  1873, 17  Statutes,  528,  appropriates  $50,311.80 
for  construction  of  a  military  telegraph  from  San  Diego,  California,  to 
Prescott  and  Tucson,  Arizona,  via  Fort  Yuma  and  Maricopa  Wells. 

The  disbursement  of  this  appropriation  was  committed  to  the  Quar- 
termaster's Department,  and  the  line  has  been  successfully  constructed, 
under  direction  of  the  general  commanding  the  Division  of  the  Pacific 
and  Department  of  Arizona,  by  officers  of  the  Quartermaster's  De- 
partment and  others  of,  the  line  properly  detailed.  Great  part  of  the 
work  was  done  by  troops ;  the  material  was  purchased  and  transported 
by  the  Quartermaster's  Department,  and  the  whole  line  was  constructed 
and  put  in  successful  operation  within  the  estimate  submitted  by  this 
Office,  upon  which  the  appropriation  was  based. 

The  appropriation  did  not  become  available  until  July  1, 1873.  Eecon- 
noissance  of  the  route  was  begun  at  Prescott  on  June  28,  1873,  and 
reached  San  Diego  on  the  2d  of  August.  Construction  was  begun  at 
San  Diego  on  August  28, 1873 ;  at  Prescott,  September  2 ;  at  Yuma, 
September  20,  and  at  Maricopa  Wells  on  October  11, 1873. 

The  line  was  completed  to  Tucson  on  December  2, 1873. 

Five  hundred  and  forty  miles  of  telegraph  were  constructed  in  ninety- 
seven  days. 

Reports  of  construction  by  Captain  George  F.  Price,  Fifth  Cavalry,  in 
charge  thereof,  and  by  R.  R.  Haines,  superintendent  of  construction, 
give  detailed  information  relative  to  work,  location,  &c.,  and  accompany 
this  report. 

The  expenses  may  be  classed  as  follows : 

EqaipmeDt-instramen to,  books,  blauks,  tools  for  repairs $3, 564  73 

PrintiDg  rules  and  re^^ulations 55  55 

Hire  of  civilians 7,375  38 

Purchase  of  poles 9,252  OO 

Bepairs  of  injuries  before  opening  the  line 44  21 

Total 44,842  86 

Appropriation 50,311  80 

Balance 5,468  94 

Of  which  $5,086.51  is  reported  in  bands  of  officers,  and  $382.43,  not  yet 
reported  in  detail,  has  been  expended  in  the  work. 

The  line  has  been  extensively'  used.  The  messages  reported  from  its 
opening  to  June  20, 1874,  are  5,134,  containing  176,657  words. 

The  expenses  of  operating  and  maintaining  have  averaged  $906.74 
per  month. 

The  revenue  collected  from  private  messages,  $757.12  per  month. 

There  were  stations  at  San  Diego,  National  City,  and  Mountain 
Springs,  Cal.,  Yuma  Depot,  Stanwix  Station,  Maricopa  Wells,  Gamp 
Whipple,  and  at  Tucson,  in  Arizona. 
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The  wire  was  carried  to  Florence,  and  permission  to  open  a  station  at 
that  settlement  was  given  in  return  for  a  liberal  donation  of  poles  by  its 
citizens.  The  office  at  National  <>ity  has  recently  been  closed,  and  that 
at  Mountain  Springs  has  been  transferred  to  Indian  Wells. 

Since  the  opening  of  this  line  Congress  has  appropriated,  in  the  sun- 
dry civil  expense  bill  for  the  fiscal  year,  $4,000  to  enable  the  Secretary 
of  War  to  extend  the  military  telegraph  from  Prescott  to  Camp  Verde, 
and  to  Camp  Apache,  Arizona,  and  has  authorized  the  application  of 
the  revenue  from  dispatches  to  the  expense  of  operating  and  maintain- 
ing the  line,  and  directed  that  the  charge  and  control,  construction  and 
repair,  and  operation  of  the  lines  in  Arizona  shall  be  committed  to  the 
Chief  Signal-Officer  of  the  Army.  This  Department  has  been  ready  to 
make  the  transfer,  but  to  this  time  the  Signal-Office  has  not  signified  its 
readiness  to  assume  charge. 

The  line  has  already  proved  of  great  utility  in  military  operations 
against  the  Apache  savages,  who  have  broken  out  of  the  reservations. 
Troops  are  ordered  by  it  to  intercept  them ;  information  is  given  to  and 
from  headquarters  of  every  movement,  when  needed  to  aid  officers  in 
command  of  scouting-parties  when  they  touch  at  the  military  posts  for 
supplies  and  information,  and  the  cost  of  the  line  has  been  amply 
repaid  in  the  saving  of  life  and  of  property,  and  of  expenses  in  blind 
pursuit. 

To  the  people  of  the  Territories  and  to  the  officers  and  soldiers  of  the 
Army,  it  has  opened  speedy  communication  with  their  correspondents 
all  over  the  United  States,  and  it  has  done  much  to  ameliorate  the  con- 
dition of  persons  in  public  and  private  life  whose  lot  has  been  cast  in 
this  remote  portion  of  the  territory  of  the  United  States. 

NATIONAL  CEMETERIES, 

Contracts  were  made  after  due  advertisement  under  the  appropriation 
of  $1,000,000  for  erecting  headstones  in  all  the  national  military  ceme- 
teries. 

Bids  received  were  opened  in  presence  of  the  bidders  on  the  6th  of  Sep- 
tember, 1873.  Designs  for  the  headstones  to  be  placed  on  the  graves  of 
the  known  dead,  and  for  blocks  to  be  placed  over  the  unknown,  had 
been  adopted  by  the  Secretary  of  War  before  the  issue  of  the  advertise- 
ments. 

Contracts  were  awarded  by  the  Secretary  of  War  as  follows : 

To  Thomas  P.  Morgan,  of  Washington,  D.  C,  for  marble  headstone* 
for  known  interred  in  22  cemeteries,  at  $3.40  each  stone. 

To  Charles  S.  Jones,  of  Washington,  D.  C,  for  marble  headstones  for 
the  known  interred  in  23  cemeteries,  at  $3.39  each. 

To  Samuel  G.  Bridges,  of  Keokuk,  Iowa,  for  marble  headstones  for 
the  known  interred  in  26  cemeteries,  at  $3.56  each. 

To  B.  P.  Doherty,  of  Washington,  D.  C,  for  granite  headstones  for 
the  known  and  granite  blocks  for  the  unknown  interred  in  the  national 
military  cemetery  at  Fredericksburg,  Va.,  at  $3.95  and  $3.50  each,  re- 
spectively. 

To  D.  C.  Sage,  of  Cornwall,  Conn.,  for  marble  blocks  for  the  unknown 
interred  in  72  cemeteries,  at  $2.40  each. 

The  contracts  were  all  duly  signed  and  executed  by  the  31st  Decem- 
ber, 1873,  but  at  the  close  of  the  fiscal  year  none  of  the  headstones  had 
been  actually  erected.  Contractors  are  at  work  at  the  quarries  prepar- 
ing the  stones  for  transportation  and  erection. 

Correspondence  with  the  A(\jutants  General  of  the  several  States  have 
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shown  that  the  printed  list  of  the  dead,  prepared  from  notes  of  olBBcers 
directing  the  removal  and  collection  of  the  remains  from  the  battlefields 
to  the  national  cemeteries,  contained  many  errors.  A  thoroagh  revision 
of  the  lists  has  been  undertaken  with  the  aid  of  the  State  records,  in  order 
that  correct  legends  may  be  inscribed  upon  the  stones  erected. 
Jr  By  an  act  approved  3d  March,  1873, 17  Statutes,  chapter  229,  the  sum 
of  $10,000  was  appropriated  for  the  erection  of  a  granite  monument  at 
the  Salisbury  national  military  cemetery,  in  which  nearly  all  the  dead  are 
buried  in  trenches,  no  records  of  the  places  of  burial  by  name  having 
been  delivered  to  the  United  States  authorities  when  the  place  was  cap- 
tured. 

Designs  were  obtained  from  a  number  of  artists,  and  that  prepared 
by  August  Von  Cleef  having  been  selected  by  the  Secretary  of  War, 
advertisements  were  issued  inviting  proposals  for  its  construction.  A 
bid  within  the  appropriation  was  received  from  Linehau  &  Go.,of  Ealeigh, 
N.  C,  for  $9,250,  and  contract  was  awarded  to  them.  The  guarantors 
of  the  bidders,  however,  have  asked  that  time  be  allowed  them  for  a 
thorough  examination  of  the  granite-quarry  near  Salisbury,  from  which 
it  was  intended  to  obtain  the  material,  before  they  involved  themselves 
in  a  bond  for  the  execution  of  the  work.  This  was  granted,  and  the 
contract  has  not  yet  been  executed. 

Title  to  sites  of  National  Military  Cemeteries. 

Efforts  to  procure  satisfactory  title-deeds  and  cession  of  jurisdiction 
over  the  national  cemeteries  have  been  made,  but  not  in  all  cases  with 
success. 

Many  of  the  cemeteries  were  established  during  the  war,  the  ground 
taken  possession  of  as  a  military  measure  of  necessity.  To  most  of 
them  satisfactory  record-titles  have  now  been  obtained,  and  the  effort 
to  complete  those  titles  and  to  obtain  cession  of  jurisdiction  in  all  in- 
<;omplete  cases  continues. 

Superintendents  of  Military  Cemeteries, 

There  are  sixty-nine  cemeteries  needing  superintendents.  Sixty-five 
were  on  duty  on  the  30th  June,  1873,  nine  appointed  and  six  discharged 
during  the  year,  and  sixty-eight  were  in  service  at  the  end  of  the  fiscal 
year,  30th  June,  1874. 

The  records  now  show  that  there  are  162,079  known  and  179,902  un- 
known graves  in  the  seventy-six  national  military  cemeteries. 

Constructions, 

Walls  and  lodges  have  been  contracted  for,  and  their  construction 
ha«  been  iiushed  as  much  as  possible.  Several  contractors  have  failed 
to  execute  their  work  promptly,  and  thus  have  caused  delay.  Several 
contracts  have  been  declared  forfeited,  and  the  work  has  been  under- 
taken by  the  officers  in  charge  under  this  Department,  I  report  progress 
during  the  year. 

Brick  inclosures  completed  at  Memphis,  Fort  Leavenworth,  Fort 
Scott,  Fort  Smith,  and  at  Chalmette  national  cemeteries.  Work  is  in 
progress  at  Fredericksburg  and  Culpeper,  Va.,  Salisbury  and  Kaleigh, 
Port  Hudson,  Fayetteville,  and  Vicksburg.  These  walls  will  probably 
be  completed  this  fall  and  winter. 

Contracts  are  made  for  walls  at  Fort  Harrison  and  Poplar  Grove,  and 
Baton  Ronge,  but  the  contractors  had  not  begun  work  at  the  close  of 
the  fiscal  year. 

A  contract  has  been  made  to  inclose  the  Mound  City,  HI.,  cemetery 
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by  an  iron  railing.  The  railing  has  not  yet  been  erected ;  the  work  was 
delayed  awaiting  the  completion  of  legal  proceedings  to  obtain,  as  an 
addition  to  the  cemetery,  a  strip  of  land  on  which  to  place  it. 

Lodges. 

Superintendent's  lodges  have  been  erected  at  Memphis,  Knoxville, 
Brownsville,  Fayetteville,  Danville,  Glendale,  Seven  Pines,  Raleigh, 
and  Chalmette.  The  last  four  were  completed  by  the  United  States, 
the  contractors  having  defaulted. 

The  lodges  at  Fort  Leavenworth  and  Fort  Scott  are  well  advanced ; 
to  be  completed  this  season. 

It  has  required  frequent  and  rigid  inspections,  by  trained  civil  engi- 
neers employed  for  the  purpose,  to  secure  good,  faithful,  and  substantial 
work  on  these  constructions. 

Contracts  for  lodges  at  the  Chattanooga  aud  Wilmington  cemeteries, 
and  for  a  wall  at  New  Berne  have  been  awarded. 

Erection  of  walls  and  lodges  needed  at  other  cemeteries  has  been 
postponed,  as  the  works  already  on  hand  will  absorb  all  the  appropria- 
tion available  for  constructions. 

Those  to  be  provided  with  permanent  inclosures  are  Baton  Rouge 
and  Alexandria,  La.,  Andersonville,  Ga.,  Poplar  Grove,  Yorktown, 
Seven  Pines,  Glendale,  Fort  Gibson,  Wilmington,  N.  C,  Fort  Mc-' 
Pherson,  Beaufort,  Florence,  Grafton,  and  Brownsville. 

Those  yet  to  be  provided  with  permanent  lodges  are  Alexandria,  La., 
Port  Hudson,  and  Baton  Rouge,  Camp  Nelson,  Logan's  Cross-Roads, 
Pittsburgh  Landing,  and  Fort  Donelson,  Fort  Gibson,  Fort  McPherson, 
Beverly,  N.  J.,  Grafton,  and  Andersonville. 

An  estimate  for  the  completion  of  this  work,  and  for  the  maintenance 
of  the  cemeteries  during  the  next  year,  has  been  submitted. 

During  the  past  year  attention  has  been  given  to  improvement  of  the 
drainage  and  water-supply  of  the  cemeteries.  Cisterns  and  wells  have 
been  constructed  in  some;  a  thorough  system  of  underdrainage  has 
been  applied  to  several,  and  this  work  will  be  continued  as  the  means 
are  provided  by  appropriation  of  Congress  from  year  to  year. 

City  of  Mexico  National  Military  Cemetery. 

This  cemetery,  established  during  the  Mexican  war,  having  recently, 
under  the  act  of  Congress  for  that  purpose,  been  declared  a  national 
military  cemetery,  and  placed  under  charge  of  the  War  Department, 
has  been  improved  and  put  in  good  order.  An  artesian  well  has  been 
sunk  which  supplies  water  for  irrigation.  The  lodge  has  been  enlarged, 
repaired,  and  improved  in  a  style  suited  to  the  climate.  A  stable  has 
been  erected,  walks  and  drives  have  been  graded,  all  under  the  super- 
vision of  Dr.  Julius  A.  Skilton,  United  States  consul-general  at  the  city 
of  Mexico,  who  has  been  intrusted  by  the  Secretary  of  War  with  the 
local  management  of  the  cemetery,  and  the  disbursement  of  the  funds 
allotted  for  its  care  and  improvement.  A  permanent  keeper  is  employed, 
and  labor  is  hired  from  time  to  time  as  needed. 

A  national  military  cemetery  has  been  established  at  Fort  McPherson, 
Nebraska.  For  this  purpose  a  tract  of  107  acres  of  the  military  reserve  has 
been  set  aside.  Four  acres  of  this,  temporarily  inclosed  with  a  wooden 
fence,  are  to  be  hereafter  surrounded  by  a  stone  wall.  A  superintendent 
has  been  assigned  to  it,  and  the  removal  of  the  remains  of  soldiers  and 
officers  interred  at  Forts  Sedgwick  an4  Kearney  is  in  progress. 
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The  expenditures  upon  the  national  military  cemeteries  for  the  past 
year  are  classed  as  follows : 

WaUs $86,973  40 

Lodges 38,761  60 

Rents 809  06 

Oat-honses 4,989  82 

GreeD-boQses 4,260  31 

Trees  and  plants 7,021  37 

Employes 51,740  23 

Drainage 17,254  1« 

Officefarniture 1,598  20 

Tools,  &c 6,212  27 

Saperintendeuts  of  grounds 10,737  51 

Flag-staffs  and  ornaments 12,498  09 

Water-supply 4,902  09 

Purchaseof  land , 1,201  12 

Interments 966  17 

Miscellaneous 17,600  60 

Total 267,526  05 

Operations  for  the  current  fiscal  year  will  be  limited,  the  appropriation 
at  the  last  session  being  less  than  heretofore. 

During  the  past  year  Capt.  A.  J.  McGonnigle  has  been  in  immediate 
charge  of  the  cemeteries,  and  his  intelligence  and  zeal  have  been  of 
^eat  value  in  the  work,  which  is  scattered  through  a  large  territory  at 
nearly  one  hundred  different  stations. 

CLAIMS  AND   ACCOUNTS. 

By  section  2  of  the  act  making  appropriations  for  the  support  of  the 
Army  for  the  year  ending  30th  June,  1875,  the  Quartermaster-General 
is  directed  to  continue  to  receive  and  investigate  claims  for  quarter- 
master's stores  under  the  act  of  July  4,  1864,  and  acts  amendatory 
thereof,  and  to  report  them  as  heretofore,  in  order  that  the  Secretary  of 
the  Treasury  may  report  those  recommende  d  for  allowance  to  the  Speaker 
of  the  House  of  Bepresentatives  at  the  commencement  of  each  session 
of  Congress. 

The  legislative,  executive,  and  judicial  appropriation  act  of  June  30, 
1874,  directed  all  unexpended  balances  of  appropriations,  which  have 
remained  on  the  books  of  the  Treasury  for  more  than  two  fiscal  years, 
to  be  carried  to  the  surplus  fund  and  covered  into  the  Treasury.  The 
operation  of  this  law  concluded  the  payment  by  the  Treasury  of  claims 
and  debts  of  the  United  States  incurred  more  than  two  years  before  the 
time  of  proof  and  acknowledgment. 

There  were  in  this  Office,  unsettled,  on  1st  July,  1873, 11,347  claims 
under  the  act  of  4th  July,  1864,  amounting,  as  claimed,  to  $7,822,829.55. 
There  were  filed  during  the  year  2,606  for  $3,144,672.34.  Total,  13,953, 
for  $10,967,401.89.  Of  these  881,  claiming  $1,032,484.88,  have  been 
reportea,  recommending  allowance  of  $495,234.38,  a  reduction  of  $537,- 
280.47;  528,  claiming  the  sum  of  $694,152.19,  have  been  reported  unfa- 
vorably. Thus  1,409  claims  have  been  disposed  of,  amounting,  as  pre- 
sented, to  $1,726,637.04,  and  there  rem  aiued  at  the  end  of  the  year  12,5:14 
claims  for  $9,240,764.85. 

CLAIMS    AND    ACCOUNTS    CONNECTED    WITH    THE  SERVICE  OF  TRANS- 
PORTATION OF  THE  ARMY. 

Two  hundred  and  twelve  accounts  for  transportation,  amounting  to 
$613,393.72,  were  on  file  on  Ist  July,  1873.  Bight  hundred  and  eighty- 
five  accounts,  for  $767,870.32,  and  448  claims  for  $897,008.80,  were  tiled 
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during"  the  year.  Total,  1,545,  for  $2,278,278.84.  Of  these  1,310  have 
been  disposed  of;  their  amount  is  $1,664,952.75.  Ninety-live,  amounting 
to  $400,016.19,  were  rejected.  Seventy-five,  amounting  to  $117,935.41, 
were  suspended.  The  remainder  were  either  reported  for  settlement  or 
transferred  to  other  Departments  to  which  they  properly  pertained. 
There  remained  on  30th  June,  1874,  235  accounts  and  claims  for  trans- 
portation, amounting  to  $613,326.11. 

MISCELLANEOUS   CLAIMS  AND  ACCOUNTS. 

Fourteen  thousand  and  forty  six  claims,  amounting  to  $7,475,120.87, 
were  on  file  at  beginning  of  fiscal  year;  12,246  were  received  during 
the  year,  amounting  to  $1,745,024.29.  Total,  26,292  claims  and  accounts, 
for  $9,220,145.16. 

Five  thousand  and  forty  claims  were  approved  for  $738,950.73,  being 
a  reduction  in  the  amount  as  presented  of  $269,916.37;  540,  amount- 
ing to  $271,992.79,  were  rejected ;  53,  amounting  to  $5,703.25,  were  re- 
ferred to  other  Departments  to  which  they  pertained ;  6,180  accounts 
were  approved  for  $442,966.93,  being  a  reduction  in  the  accounts  a«  pre- 
sented of  $4,682.01 ;  35  accounts  were  rejected,  amounting  to  $7,935.42 ; 
total  disposed  of,  11,848  accounts  and  (daims,  amounting,  as  presented, 
to  $1,742,147.50.  Thirteen  thousand  five  hundred  and  ninety-seven 
miscellaneous  claims  and  847  accounts  remain  on  file,  amounting  to 
$7,477,997.66. 

During  the  winter  of  1873  I  visited  the  transportation-routes  across 
the  continent,  and  extended  my  inspection  to  the  waters  of  the  Lower 
Columbia  and  Puget  Sound.  I  visited  the  island  of  San  Juan  and  Port 
Townsend  and  Victoria  on  the  Straits  of  Fuca. 

A  severe  cold  sealed  up  the  Upper  Columbia  as  I  arrived  in  that 
river,  which  closed  all  travel  and  transportation  above  the  Cascades,  so 
that  I  was  unable  to  go  higher  than  the  foot  of  the  Cascades,  which  I 
reached  in  the  last  boat  of  the  season. 

The  reports  of  the  two  ofticers  on  duty  in  this  OflBce,  Maj.  J.  D.  Bing- 
ham and  Maj.  M.  I.  Ludington,  with  many  tables  and  statements  relat- 
ing to  the  business  of  the  Department,  and  also  the  report  of  Capt.  A. 
J.  McGronnigle,  who  has  been  in  charge  of  the  business  of  maintenance 
and  care  of  the  national  military  cemeteries,  accompany  this  report. 

The  supplies  which  it  is  the  duty  of  this  Department  to  provide  and 
deliver  to  the  Army  have  been  promptly  procured,  in  ample  quantity 
and  of  good  quality,  and,  under  the  contract  system,  with  great 
economy. 

Respectfully  submitted, 

M.  C.  MEIGS, 
QuarternMster-Chneralj  Brevet  Major- General j  V.  8.  Army, 

Hon.  W.  W.  Belknap, 

Secretary  of  War. 


List  of  papers  accompanying  the  annual  report  of  the  Quartermaster-General  for  the  fiscal 

year  ending  June  30, 1874. 

I.  Report  of  Maj.  J.  D,  HiDgharo,  qaartermaster,  United  States  Army,  of  the  inspection 
branch  of  the  Quartermaster-General's  Office,  daring  the  fiscal  year  ending  June  30, 
1874. 
A. — Report  of  officers  on  duty  in  the  Qnartermaster's  Department  daring  the  fiscal 

year. 
B.— List  of  line  officers  on  duty  as  acting  assistant  quartermasters,  and  of  the 
stations  at  which  they  have  served  daring  the  fiscal  year. 
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C. — Report  of  the  stations  aud  duties  of  officers  of  the  Qaartermaister's  Depart- 
ment July  1,  1874. 
II.— Report  of  M^.  J.  D.  Bingham,  quartermaster,  United  States  Army,  of  the  finance 
branch  of  the  Quartermaster-General's  Office  during  the  fiscal  year  ending  June  30, 
1874. 
III. — Report  of  MiJ.  J.  D.  Bingham,  quartermaster,  United  States  Army,  of  the  oper- 
ations of  the  accounts  branch  of  the  Quartermaster-General's  Office  during  the  fiscal 
year  ending  June  30,  1874. 
IV. — Report  of  Maj.  J.  D.  Bingham,  quartermaster.  United  States  Army,  of  the  opera- 
tions of  the  clothing  branch  of  the  Quartermaster-General's  Office  during  the  fiscal 
year  ending  June  30,  1874. 
A.— Statement  of  articles  of  clothing,  camp  and  garrison  equipage,  and  materials 

purchased  and  manufactured  during  the  fiscal  year. 
B. — Statement  of  expenditures  on  account  of  clothing  and  equipage  during  the 

fiscal  year. 
C. — Statement  of  expenditures  on  account  of  preservation  of  clothing,  equipage, 

and  materials  from  moth  and  mildew  during  the  fiscal  year. 
D. — Statement  of  amounts  received  from  the  sale  of  surplus  serviceable,  unser- 
viceable, damaged,  and  irregular  articles  of  clothing,  &c.,  sold  at  the  princi]>al 
clothing  depots,  also  of  the  amounts  derived  from  sales  to  officers,  during  the 
fiscal  year. 
E. — Statement  showing,  as  far  as  can  be  ascertained  from  the  records  of  the  Quar- 
termaster-General's Office,  the  quantities  of  old-pattern  clothing  sold  under  the 
act  of  March  3, 1873,  at  the  various  depots  and  posts,  also  the  amount  realized 
from  said  sales,  during  the  fiscal  year. 
F. — Statement  of  the  amounts  received  and  expended  on  account  of  clothing, 

camp  and  garrison  equipage,  during  the  fiscal  year. 
0.— Statement  showing  quantity  of  clothing,  camp  and  garrison  equipage  manu- 
factured, purchased,  issued,  sold,  lost,  &.C.,  during  the  fiscal  year,  and  quantity 
remaining  on  hand  for  the  supply  of  the  Army  on  June  30, 1874. 
H. — Statement  showing  quantity  of  clothing  issued  to  the  destitute  poor  of  the 
District  of  Columbia  under  act  of  April  20,  1871,  during  the  fiscal  year ;  also  ag- 
gregate value  of  clothing  issued  under  said  act  since  the  date  of  its  passage. 
I.— Statement  of  number  of  claims  received  and  acted  upon  on  account  of  cloth- 
ing and  equipage,  during  the  fiscal  year. 
K.— Statement  of  returns  of  clothing,  camp  and  garrison  equipage,  received,  ex- 
amined, and  transmitted  to  the  Treasury  Department,  and  of  letters  received  and 
written,  during  the  fiscal  year. 
V.  Report  of  Mig.  M.  I.  Ludington,  Quartermaster  United  States  Army,  of  the  opera- 
tions of  the  regular  supplies,  transportation,  and  barracks  and  quarters  branches  of 
the  Quartermaster-General's  Office,  daring  the  fiscal  year  ending  June  30,  1874. 
A. — Statement  of  the  indebtedness  of  southern  railroad  companies  for  railway  ma- 
terial, for  the  fiscal  year. 
B. — Extract  copy  of  report  of  Capt.  G.  F.  Price,  Fifth  United  States  Cavalry,  in 

charge  of  constmction  of  military  telegraph  in  Arizona. 
C. — Extract  copy  of  report  of  Mr.  R.  R.  Haines,  superintendent  of  constmction  of 

military  telegraph  in  Arizona. 
D. — Statement  of  troops  and  stores  transported  during  the  fiscal  year. 
E. — Abstract  of  contracts  for  wagon-transportation  received  at  the  Quartermaster- 
General's  Office  daring  the  fiscal  year. 
F. — ^Abstract  of  contracts  for  water-transportation  entered  into  by  the  Quarter- 
master's Department  during  the  fiscal  year. 
G. — Statement  of  vessels  chartered  and  employed  daring  the  fiscal  year. 
H. — Statement  of  vessels  owned  or  purchased  by  the  Quartermaster's  Department 

daring  the  fiscal  year. 
I. — General  Orders  Ko.  107,  War  Department,  Adjutant-General's  Office,  Washing- 
ton, September  1, 1874. 
VI.— Report  of  Capt.  A.  J.  McGonnigle,  assistant  quartermaster,  United  States  Army, 
of  the  operations  of  the  cemeterial  branch  of  the  Quartermaster-General's  Office 
daring  the  fiscal  year  ending  June  30, 1874. 

A.— Statement  of  disbursements  on  account  of  national  cemeteries  daring  the 
fiscal  year. 
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I. — Report  of  Maj.  J.  D,  Bingham,  quartermaster ,  U.  S,  A. 

War  Department,  Quartermaster-General's  Office, 

Waahingtorij  Z>.  C,  September  16,  1874. 

General:  I  have  the  honor  to  sabmit  a'report  of  the  operations  of  the  inspection 
branch  of  this  Office  daring  the  fiscal  year  ended  June  30,  1874. 

The  duties  of  this  branch  continue  as  specified  in  previoos  annual  reports,  and  are 
principally  as  follows: 

Keeping  narrative  reports  of  stations  and  daties  of  all  officers  who  perform  duty  in 
the  Quartermaster's  Department. 

Examining  and  preparing,  for  such  action  as  may  be  requisite,  proceedings  of  boards 
of  survey,  inventory  and  inspection  reports,  communications  on  assignments  of  offi- 
cers and  distribution  of  employes,  and  annnal  reports  of  officers. 

Filing  and  distribution  of  orders,  circulars,  rolls  of  honor,  and  other  printed  docu- 
ments. 

Preparing  monthly  returns  of  officers  of  the  Quartermaster's  Department  for  the 
Adjutant-General's  Office. 

Keeping  books  of  ^'letters  received"  and  "letters  sent"  relating  individually  to 
officers,  agents,  and  employes  of  the  Department. 

The  following  is  an  approximate  statement  of  the  number  of  orders,  circulars,  and 
books  received  and  distributed  daring  the  fiscal  year : 

Received.  Distribnted. 

General  Orders,  Quartermaster-GeneraPs  Office. 2,000 

General  Orders,  Adjutant-General's  Office 70, 700         57, 132 

General  Court-martial  Orders,  Ad^jutant-General's  Office 48, 000         35, 000 

General  Orders,  Headquarters  of  the  Army 700  400 

Circulars 90,160         60,000 

Roll  of  honor 1,200 

Regulations  of  the  Quartermaster's  Department 50 

Miscellaneous  books  and  pamphlets 3, 594  2, 396 

During  the  same  period  about  1,100  inventory  and  inspection  reports  and  98  pro- 
ceedings of  boards  of  survey  have  been  examined,  and,  when  necessary,  acted  upon ; 
4,676  entries  have  been  made  in  the  book  of  "  letters  received"  and  583  letters  written 
and  iudorsements  made,  which  are  recorded  in  the  corresponding  book  of  "  letters  sent," 
be  sides  a  mnch  larger  number  recorded  in  books  kept  in  other  branches  of  the  Office. 

Up  to  January  31, 1874,  the  force  in  this  branch  consisted  of  six  clerks  and  one  mes- 
senger ;  one  clerk  and  the  messenger  were  on  that  date  discharged  under  the  opera- 
tions of  General  Orders  No.  1,  Adjutant-General's  Office,  January  2,  1874,  for  redaction 
of  Quartermaster's  employ^,  leaving  the  clerical  force  at  five  to  the  end  of  fiscal  year. 

I  respectfully  inclose  herewith  lists  of  officers  on  duty  in  the  Quartermaster's  De- 
partment during  the  fiscal  year. 

Very  respectfully,  your  obedient  servant, 

J.  D.  BINGHAM, 
Bvt,  Brig,  General  and  Quartermaster  U,  8,  A, 

The  Quartermaster-General  U.  S.  A. 
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B.—Li8t  of  officers  on  duty  as  acting  assistant  quartermasters,  and  of  the  stations  at  whic 
they  have  served,  dunng  the  fiscal  year  ending  June  30, 1874. 


Karnen. 


Abbott.  L.  A. 
Adams,  Emil. 


Adams,  John  Q  . 
Aldrioh,  Bishop.. 


Lineal  naik  and 
regiment. 


Brevet 
rank. 


Allen,  WilUam 

Allsworth,  Edward. 
Anderson,  George  S 

Anderson,  John 

Andmss,  E.  Van  A. 
Arthor,  WUliam . . . 


Atwood,  E.  B  . 
Do 


Austin.  Albert . 
Babbitt,  L.S... 
Babcock,  J.  B  . . 


Bacon,  George  E  . 
Baker.  Frank.... 
Baldwin,  J.  H.... 


Barber,  Merritt.. 


Do 

Barnard,  P.  P 

Barrett,  Gregory,  jr. 

Ba80om,G.M 


Bates,  RF.... 
Beaconi,KS.  . 
Beebe.  W.S... 

Do 

Belger,  R  A  . 
Bell,  James  E 
Bell,  James  M. 


Bird,  Charles. 

Do 

Bimie.  K ,  jr. . 
Bishop,  J.  S  . . 
Bloom,  J.  E  . . 


Booth,  Charles  A. 
Booth,  Charles  A . 

Boyd,  OB 

Boyle.  W.H 


Bradley,  J.  H  . 

Brant,  S.P 

Brodrick,  P.  S 


Brown,  E.T 

Bryant,  Cnllen  . . 

Bofflngton,  A.  R 

Babb,  John  W  . . 

Bamham,  D.  R  . 
Bash,  Joseph  . . . 


Camp.E.M 

Campnell,  J.  A 

Campbell, W.J  ... 

Capron.T.  H..... 

Do 


1st  It.  &  R.  Q. 

M.  6th  Cftv. 

Capt.  5th  Cav 

IstlL  1  St  Cav. 
1st.  It.  &,  R.  Q. 

M.,  8th  Inf. 
2d  It.  12th  Inf. 
1st.  It.  25th  Inf. 
2(1  It  6th  Cav  . 
2d  It.  18th  Jfit 
1st  It  Ut  Art 
1st  It,  R  Q.  M. 

3d  Art 
1st  It  6th  Inf.. 
...do 


Captain 


Captein 
M^or... 

...do... 
...do... 


2d  It  14th  Inf  L. 

Captain  Ord 

Ist  It  5th  Cav. I  M^jor. 


2d  It  16th  Inf. 
Sd  It  13th  Inf. 
Ist  It  R.  Q.  M. 

leth  Inf. 
1st  It  16th  Inf. 


Kigor. 


....do 

Ist  It  5th  Cav. 
Ist  It  R.  Q.  M. 

10th  Inf. 
Ist  It  R  Q.  M. 

13th  Inf. 
1st  It  18th  Inf 
2d  It  24th  Inf 

Ist  It  Ord 

...do 

1st  It  3d  Inf  . . 
Ist  It  Ist  Art . 
1st  It  7th  Cav.    Major 


Mf^or. . 

-do... 
Captain 


1st  It  23d  Inf 

...do 

1st  It  I3th  Inf 

.  ..do 

2d  It  4th  Art.. 

2d  It  Ist  Inf.. 
2d  It  7th  Inf  . . 
1st  It  8th  Cav. 
1st  It  21st  Inf 


1st  It  7th  Inf 
2d  It  21st  Inf.. 
2d  It  23d  Inf.. 


2dltSthArt. 
1st  It  Ord.... 


Capt  Ord 


1st  It  R.  Q.  M. 

4th  Int 
2d  It  15th  Inf. 
Capt  29d  Inf.. 


1st  It  19th  Inf 
2d  It 9d  Art... 
2dlt22dlDf.. 
1st  It  9th  Inf.. 
..  do 


Carter.RG I  2d  It  4tli  Cav. 


Major. . 

...dS  .".■.' 


.do. 
.do. 


Stations. 


Camp  6th  Cav.,  near 
Fort  Hays,  Eans. 

Camp  on  San  Carlos, 
Ariz. 

Fort  Klamath,  Greg  .. 

Ft  D.  A.  Russell,  Wyo. 

Camp  Mojave,  Ariz  . . . 

Fort  Bliss,  Tex 

Fort  Lyon,  Colo 

NewlMjrry,  S.  C 

Fort  Baraucas,  Fla 

Fort  Hamilton,  New 

York  Harbor. 
Fort  Stevenson,  Dak  . . 
Escort  for  the  northern 

boundary      survey 

commission. 
Fort  Laramie,  "Wyo    . . 
Saint  Louis  Arsenal,  Mo 
Camp  on  San  Carlos, 

Ark 

Frankfort,  Ky 

Fort  Fred.  Steele.Wyo 
Columbia,  S.C 


Taylor    Barracks, 

Louisville,  Ky. 
Lancaster,  Ky 


Time  during  year  on  duty  as 
A.  A.  Q.  M. 


Ehrenberg,  Ariz 

Foi-t  McKaveU,  Tex  . . 

Fort  Fred.  Steele.Wyo. 

Columbia,  S.  C 

Fort  Mcintosh,  Tex  . . 

Allegheny  Arsenal,  Pa. 

Rock  Isl'd  Arsenal,  111. 

Camp  Supply,  Ind.  T. . 

Fort  Jefferson,  Fla 

Escort  for  the  northern 
boundary  survey 
commission. 

Camp  Bowie,  Ariz 

Whipple  Denot  Ariz. . 

Camp  Douglas,  Utah.. 

Camp  Stambaugh,  Wyo 

Fort  Cape  Disappoint- 
ment Wash. 

Fort  Porter,  N.  Y 

Fort  Benton,  Mont .... 

Fort  Bayard,  N.  Mex . . 

Quartermaster  in  the 
field  in  Department 
of  the  Columbia. 

Fort  Benton,  Mont .... 

Fort  Col  ville.  Wash... 

Board  of  otticers  de- 
tailed to  purchase 
cavalry  horses,  De- 
partment Arizona. 

Fort  Warren,  Mass  . . . 

Warertown  Arsenal, 
Mass. 

Indianapolis  Arsenal, 
Ind. 

Fort  Bridger,  Wyo 

Fort  Tnlerosa,  N.  Mex . 
Lower  Bnil6  Agency, 

Dak. 
CampHalleok.Nev... 

Fort  Macon,  N.  C  

Fort  Laramie.  Dak 

Camp  Canby,  Nebr 

United  States  forces 

en  route   to   North 

Loup  River.  Nebr. 
In  the  field,  Deput- 

ment  of  Texas. 


July  1  to  14, 1873. 

to  Mm-.  23, 1874. 

Sent  24, 1873,  to  June  30. 1874. 
July  1, 1873,  to  June  30, 1874. 

Apr.  6  to  June  30, 1874. 
July  1, 1873,  to  June  30,  1874. 
July  1, 1873,  to  May  18. 1874. 
Sept  30. 1873,  to  Juno  30, 1874. 
Sept  15  to  Doc  7, 1873. 
July  1, 1873,  to  June  30, 1874. 

July  1  to  Oct  31, 1873. 
June  13  to  30. 1874. 


Nov.  15  to  Dec  7. 1873. 
Nov.  14  to  Dec.  31, 1873. 
Mar.  23  to  June  30, 1874. 

July  1, 1873,  to  June  30, 1874. 
Mar.  1  to  June  30, 1874. 
July  1  to  Aug.  1, 1873. 

July  1  to  22, 1873. 

July  22  to  June  30, 1874. 
July  1, 1873,  to  June  30,  1874. 
Do. 

July  1, 1873,  to  Mar.  1  1874. 

Aug.  1  to  Sept.  24, 1873. 
Mar.  2  to  June  30, 1874. 
July  1  to  Oct  13, 1873. 
Oct.  1  to  Oct  31, 1873. 
Oct  31  to  Nov.  22,  1873. 
July  31  to  Sept  11, 1873. 
July  1, 1873,  to  Nov.  7,  1873. 


July  1  to  Aug.  19, 1873. 
Sept.  30,  ISrj,  to  June  23, 1874. 
Nov.  7, 1873,  to  Feb.  1,  1874. 
July  1  to  Oct  18, 1873. 
Sept.  30, 1873.  to  Feb.  28, 1874. 

July  20, 1873,  to  June  30, 1874. 
Feb.  1  to  June  30,  1874. 
July  1, 1873,  to  June  30,  1874. 
July  1  to  Aug.  30,  1873. 

June  30,  1873,  to  Jan.  31, 1974. 
Oct  31. 1873,  to  June  30, 1874. 
April  26  to  June  30, 1874. 


Dec  31, 1873.  to  Juno  30. 1874. 
Oct.  6,  1873,  to  June  30, 1874. 

Oct.  15, 1873,  to  June  30,  1874. 

July  1, 1873,  to  June  30, 1874. 

Do. 
April  7  to  May  27, 1874. 

Aug.3l,  1873,  to  June  30, 1874. 
July  1  to  Aug.  31, 1873. 
July  1. 1873,  to  June  30.  1874. 
July  1  to  Oct  24, 1873. 
Mar  9  to  June  30, 1874. 

July  1  to  14, 1873. 
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B. — List  of  officers  on  duty  acting  as  assistant  quariermasiersy^'c. — Continued. 


Names. 

Llueal  rank  and 
regiment. 

Brevet 
rank. 

Cazi^rc,  L.  V 

1st  It  8d  Art 

Clague,  John  J 

Clarke  D.  H     

1st  It  12th  Inf 

2d  It  15th  Inf  . 
2d  It  2d  Inf... 

1st  It  S?d  Inf  . 
....do 

Clark,  S.E 

Captain. 

Clarke.  W.L 

Do 

Clifford.J.C 

2dltOrd 

Conrad,  C.  H 

1st  It  15th  Inf 
l8tlt2.'5thlnf 
SdltSthCav.. 

Courtney,  M.  L 

Coxe,  B.  E 

M%jor... 

Craig,  Samuel 

Craigie,D.J 

1st  It  8th  Inf. . 

Ist  It  K.  Q.  M. 

12th  Inf 
lstlt4tbCav. 
...do  

Captain. 

Crews,  H.H 

Do 

Crowell,  W.  H.  H 

1st  It  6lh  Inf. . 

Curtis,  E.  S 

2d  It  2d  Art 

Cashing,  H.C 

Custer,  B.M 

Capt  4th  Art 
1st  It  24th  Inf. 
1st  It  9th  Cav 
2d  It  22d  Inf . . 

M%ior... 

Davidson,  F.  S 

Davies,  F  L 

Dillenbaok,  J.  W 

1st  It  Ist  Art 

DodKe,F.L 

1st  It  23d  Inf 

...do 

Capt  12th  Inf 
Ist  It  2d  Inf  . 

&^    

Dove,  W.  E 

Dmry,  Thomas 

Duff,  George 

Ist  It  1st  Inf .. 

Duncan,  J.  W 

2d  It  21st  Inf.. 

Eagan,  C.  P 

1st  It  12th  Inf. 
1st  It  2d  Art 

Eastman,  J.  E 

Bbstein,  F.  H.  E 

1st  It  2lst  Inf 
2d  It  1st  Inf  .. 

Edmunds,  F.  H 

Elderkin.W.A 

Engle,  J.  B 

Capt,  com.  Bub. 
Ist  It  15th  Inf. 
Capt  23d  Inf. . 

Mivjor... 

E8kridge.RI 

Evans,  Creorge  W 

Fleming,  W.  W 

1st  It  &  adit. 

21st  Inf. 
Ist  It  12th  Inf. 
do..     . 

Captain 

Fletcher,  R.  H 

2d  It  21st  Inf. 

Foot,M.C 

1st  It  9th  Inf. . 

Forse,  A.  G 

1st  It  Ist  Cav 

Foster,  J.  E.  H 

2d  It  3d  Cav  . 

Fountain,  S.  W 

2d  It  8th Cav.. 

Garretty,  F.  D 

Gibbs.E.B 

1st  It  17th  Inf 
1st  It  6th  Inf 

Gifford,  J.  H 

2d  It  2d  Art  .. 

Godwin,  E.  A 

Gordon,. C.  G 

2d  U. 8th  Cav.. 
Ist  It  6th  Cav 
Capt  Ord 



Grealish,  M.  J 

Greene,  B.  D 

IstltEng.  ... 

OreenouKh,  G.G 

Greer  JobnE 

Ist  It  4th  Art 
tdltOrd 

Grier.M.  C 

Ist  It  4th  Art. 

Griffith,  D.  A 

Ist  It  3d  Inf 

Grimes,'  George  S 

Ist  It  2d  Art.. 

Gurley.  C.  L 

2dlt6thluf  .. 

Guthrie,  J.  B 

Ist  It  13th  Inf. 
1st  It,  R.  Q.  M. 

Ist  Art 
2d  It  5th  Cav 

Hall.RM 

Colonel 

Hall,  W.  P 

Halloran,  James 

Ist  It  12th  Inf 
Ist  It  1st  luf.. 

Hamilton,  John 

Hamner,  W.  H 

2d  It.  20th  Inf 

Hawkins,  Charles.... 

Ist  It  2d  Inf  .. 

Hart,  Daniel 

1st  It  25th  Inf 
l3t  It  I5th  Inf 
Ist  It  20th  Inf. 
2d  It  12th  Inf. . 

.^r;;: 

Hartz,  W.T 

Harwood,Paul 

Haskell,  H.L 

Do ..; 

....do    

Haskell,  J.  T 

Hathawaj,  F.  H 

Hay,  Charles 

Capt  23d  Inf. . 
2dlt.,R.  Q.M. 

5th  Inf. 
1st  It  23d  Inf. . 

Captain 

Heiutzelmau.  C.S.... 

1st  It.  3d  Art.. 

Stations. 


Time  during  year  on  duty  as 
A.  A.  Q.  M. 


Fort  Johnston,  N.  C. . . 

Camp  Independence, 
Cal. 

Fort  Craig,  N.Mex... 

Mount  Vernon  Bar- 
racks, Ala. 

Camp  Lowell.  Ariz 

Fort  Yuma,  Cal 

Benicia  Arsenal,  Cal . . 

Fort  Stanton,  N.  Mex . . 

Fort  Stockton,  Tex.... 

In  the  field.  Southern 
New  Mexico. 

Beaver,  Utah    

Angel  Island,  Cal 

Camp  Sabinal,  Tex... 

Fort  Duncan,  Tex 

Fort  Buford,  Dak 

Fort  Johnston,  N.  C . . . 

Sitka,  Alaska   

Fort  Mcintosh,  Tex  . . 
St  Louis  Barracks,  Mo. 
Lower  Brul6  Agency, 

Dak. 

Savannah,  Ga 

Camp  Verde,  Ariz 

Camp  Apache,  Ariz  . . . 
New  San  Diego,  Cal. .. 
Saint  Augustine,  Fla. . 

Fort  Brady,  Mich  

Camp  San  Juan  Island, 

Wash. 
Camp  Mojave,  Ariz  . . . 

FortFoote.  Md 

Camp  San  Juan  Island, 

Wash. 

Fort  Brady, Mich 

Pueblo,  Colo 

Fort  Craig,  N.  Mex. . . . 

Yuma  Depot,  Ariz 

Fort  Vancouver,  Wash. 

Camp  Mojave,  Ariz  .. 
Camp  at  La  Paz,  Ariz 
Fort  Lapwai,  Idaho. .. 
Sidney  Barracks,  Nobr. 
Camp'^McDermit,  Nev 
Fort  Mcpherson, Nebr. 
Fort  Wingate,  N.  Mex 
Fort  Waosworth,  Dak 

Saint  Paul,  Minn 

Fort  Macon,  N.  C  . . . 
Fort  Selden.  N.  Mex 

Fort  Hays,  Kans 

Pikesville  Arsenal,  Md 
Willett's  Point  N.  Y.. 
Point  San  Jo«6,  Cal  . . . 
Augusta  Arsenal,  Ga. 
Fort  Klamath,  Oreg. . . 

Fort  Rilev,  Kans 

Fort  Whipple,  Va 

F(*rt  Stevenson,  Dak.. 

Camp  Brown,  Wyo 

Charleston,  S.  C 

Camp  Grant,  Ariz 

Camp  Wright  Cal ... . 
Fort  Gratiot,  Mich... 

Fort  Ripley,  Minn 

Mobile,  AU 

Fort  Quitman,  Tex  . . . 
Fort  Garland,  Col  .... 
Fort  Pembina,  Dak... 

Camp  Gaston,  Cal 

Fort  Yuma,  Cal 

Camp  Bowie,  Ariz 

Fort    Leavenworth, 

Kans. 
Camp  McDowell,  Ariz 
Fort  Niagara,  N.Y.. 


Aug.  11, 1873,  to  June  30. 1874. 
Dec.  31,  lerd,  to  June  30, 1874. 

Oct  31, 1873,  to  Feb.  28. 1874. 
Nov.  30, 1873,  to  June  30, 1874. 

Feb.  12  to  Mar.  4, 1874. 
Mar.  25  to  May  30, 1874. 
July  1, 1873,  to  June  30, 1874. 
Aug.  8, 1873,  to  Jan.  1, 1874. 
July  1, 1873,  to  June  30, 1874. 
,  1873,  to  Jan.  — ,  1874. 

July  1, 1873,  to  June  30, 1874. 
Do. 

Mar.  31  to  April  16, 1874. 
April  30  to  June  30, 1874. 
Oct  10, 1873,  to  May  18, 1874. 
July  1  to  Aug.  11, 1873. 
July  1  to  10, 1873. 
July  1, 1873,  to  Mar.  2, 1874. 
Aug.  31, 1873,  to  Juno  30, 1874. 
July  1, 1873,  to  June  30, 1874. 

July  1, 18r.J,  to  June  30, 1874. 
July  1  to  Nov.  1, 1873. 
Feb.  1  to  May  31. 1874. 
July  17  to  Nov.  18, 1873. 
July  1, 1873,  to  Oct  26, 1873. 
Sept  30, 1873,  to  June  .30. 1874. 
Dec  31, 1873,  to  June  30, 1874. 

July  24, 1873,  to  Jan.  1, 1874. 

July  I  to  31, 1873. 

July  1. 1873,  to  Jan.  7, 1874. 

July  1  to  Sept  1, 1873. 
July  1, 1873,  to  June  30, 1874. 
July  1  to  Oct  31, 1873. 
Dec  5, 1873,  to  Feb.  6, 1874. 
Sept  1  to  30, 1873. 

March  5  to  April  6,  1874. 
April  24  to  Juno  30,  1874. 
July  1,  1873,  to  June  19,  1874.  • 
Feb.  16  to  March  14.  1874. 
July  1,  1873,  to  June  30,  1874. 
June  24  to  :»,  1874. 
July  1,  1873.  to  May  11,  1874. 
April  26  to  May  10, 1874. 
July  1, 1873,  to' June  30, 1874. 
Aug.  31,  1873,  to  June  30, 1874. 
July  1,  187.3,  to  June  :w,  1874. 
Mayl  to  June  30, 1874. 
July  1,  ISTJ,  to  June  30, 1874. 
Feli.  14  to  June  30,  1874. 
July  1  to  Sept  30,  1873. 
Jan.  1  to  June  30,  1874. 
July  1  to  Sept  3,  1873. 
April  1  to  June  30,  1874. 
July  1,  1873,  to  Jirae  30,  1874. 
Oct.  31,  1873,  to  June  30, 1874. 
July  1,  1873,  to  June  30,  1874. 
July  1,  1873,  to  May  2, 1874. 

Oct  31, 1873,  to  June  30, 1874. 
July  1,  1873,  to  June  30, 1874 . 
Jnlv  1  to  Sept  30, 1873. 
July  1, 1873,  to  June  30, 1874. 
Aug.  25  to  Sept  1. 1873. 
July  1  to  Aug.  8,  1873. 
July  1, 1873,  to  June  30,  1874. 

Do. 
July  1  to  Sept  15, 1873. 
May  31  to  June  30, 1874. 
Aug.  20, 1873,  to  Apr.  13, 1874. 
July  1,  1873,  to  June  30,  1874. 

Do. 
July  1  to  Nov.  23, 1873. 
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Names. 


Hennisee,  A.  6  . 

Do 

Hill.R.  M 


Do 

Hoac,  W.R 

Hoffman,  A.  W 

HowanI,  O.  H 

Hoyt,  George  S 

Do 

Hubbell,  H.  W.Jr... 

Do 

Hughes,  M.B 

Humbert,  James 

Humpbre3'8,  Charles. 

Hurst,  J.H 


Hyde.  John  McE  . 
logalls.  J.  M 

Do 

Do 

Ingersoll,  Ed 


Irwin.  D.  A  . . 
Ives.  R.  A . . . . 
Jacobs,  J.  W. 


Jocelyn,  S.P 

Johnson,  Henry  C 
Johnston,  John  L.. 

Jones,  F.B 


Do. 
Do. 


Jones,  Samuel  R . 
Keller,  Charles  . . 


Do 

KendHck,  F.  M.  H 
Keyes,  A.  8.  B  . . . . 

King,  James  S 

Kingsbury,  George  W 

Do 

Kingsbury,  W.  E. 
Knox,  Thomas  T  . 
Kress,  John  A 


Kyle  John  G . 
Ladley,  O.  D. 


Lafferty,  John . 


Langdon,  L.L 

Lassiter,  William.. 
Lawton,  H.  W 


Leary,  Peter,  jr. 
Leefe,  John  G. . . 


Lemly.  Henry  R . 
Litchfield,  H.G.. 


Lord,  James  H  . 
Do 


Lineal  rank  and 
regiment. 


1st  It  8th  Cav. 

...do 

Capt  Ord 


...do 

2d  It  2l8t  Inf. . 
1st  It  10th  Inf 
IstltSth  Art.. 
2d  It  18th  Inf. . 
do 


2dltlstArt  .. 
2d  It  Ist  Art . . 
l8tlt9thCav 
Ist  It  17th  luf 
1st  It  3d  Art.. 

2d  It  12th  Inf 

2d  It  8th  Inf.. 
1st  It  1st  Art 

....do 

...do  

Mfs}oT  and  O. 

S.  K. 
1st  it  1st  Cav  . 
2d  it  5th  Art  . 
lstlt.R.Q.M. 

7th  Inf. 
2d  It  21st  Inf  . 

Sdltlstinf  .. 
Istlt,  R.Q.M. 

2l8tlnf 
Istlt,  R.Q.M. 

3d  Inf. 

....do 

...do 


1st  It  4th  Art 

Istlt,  RQ.M. 
2dinr. 

...do 

ai  It  7th  Inf. . 
1st  It  10th  Cav 
Istlt  12tb  Inf 
2d  It  12th  Inf 

...do 

1st  It  lUh  luf 
2d  It  1st  Cav.. 
1st  It  Ord 


2d  It  1st  Cav. 
2dlt22dlnf . 


1st  It  8th  Cav. 


Capt  1st  Art.. 
2d  It  16tb  Inf . 
lstlt.R.Q-M. 

4th  Cav. 
9d  It  4th  Art. . 


Istlt.  R.Q.M. 

19th  Inf. 
2d  It  3d  Cav  . . 
Capt  2d  Art . . 


Istlt.,  R.Q.M. 
2d  Art 
...do 


Brevet 
rank. 


M^or. . 
...do... 


Major. 


Captain 


Captain. 


Captain 


U»ioT. 


Lt  col . 


Captaiu 


Lt.  col . 


MiUor  . 


Stations. 


Fort  Stanton,  N.  Mex. 

...do 

Indianapolis  Arsenal, 

Ind. 
Augusta  Arsenal,  Ga. . 
Fort Colvllle,  Wash... 

Austin,  Tex , 

Fort  Trumbull,  Conn. . 

AUanta,Ga 

—  do , 

Fort  Pulaski.  G a 

Saint  Augustine,  Fla. . 

In  the  field 

Camp  Hancock,  Dak.. 
David's  Island,  New 

York  Harbor. 
Camp  Beale's  Springs, 

Ariz. 
CampStambaugh.  Wyo 
Fort  Jefferson,  Fla . . . 

do 

Fort  Barrancas,  Fla. . 
Springfield     Armory, 

Mass. 
Saint  Louis  Depot  Mo 
Fort  Preble,  Me  ... 
Fort  Shaw,  Mont  . . 


Camp  Warner,  Oreg  . 


Fort  Brady,  Mich.. 
Fort  Vancouver,  Wash 


Fort  Hays,  Kans . 


Fort  Riley,  Kans 

Board  of  officers  for 
the  purchase  of  cav- 
alry horses. 

Fort  Cape  Disappoint- 
ment, Wash. 

Mount  Vernon  and 
Mobile,  Ala. 

Atlanta,  Ga 


Camp  Baker,  Mont  . .. 

Fort  Sill.  Ind.  Ter..  . 

Fort  Hall.  Idaho 

Fort  Klamath.  Oreg  . . 

Camp  Gaston,  Cal  — 

Fort  Griffin,  Tex 

Benicia  Barracks,  Cal 

Vancouver  Arsenal, 
Wash. 

CarapBidwell,  Cal.... 

Nortnem  Boundary 
Survey  Commission, 
Department  of  Da- 
kota. 

Summer  Camp,  8th 
Cavalry,  on  Cana- 
dian River,  N.  Mex. 

Fort  Jefferson,  FU... 

Colfax,  La 

Fort  Clark,  Tex 


Time  during  year  on  duty  as 
A.  A.  Q.  M. 


do. 


Fort  Cape  Disappoint- 
ment, Wash. 
Jackson  Bairacks,  La. 

Sidney  Barracks,  Nobr| 
Omaha,  and  elsewhere 
in  Department  of 
the  Platte,  in  con- 
nection with  pur- 
chaMe  of  horses. 
I  Fort  McHeury,  Md.  . . 

Baltimore,  Md 


I 


July  1  to  Aug.  8,  1873. 
Jan.  1  to  Mar.  31, 1874. 
July  1  to  Oct  15, 1873. 

Oct  24, 1873,  to  Dec.  31,  1873. 
July  1  to  Oct  31.  1873. 
July  1,  1873.  to  Feb.  11,  1874. 
July  1,  1873,  to  June  30.  1874. 
Sept  19, 1873,  to  Jan.  13, 1874. 
Juno  20  to  30.  1874. 
July  1  lo  Oct  25,  1873. 
October  2G  to  June  30,  1874. 
July  1  to  30,  1873. 
July  1,  1873,  to  June  .30, 1874. 
July  11.  1873,  to  June  30, 1874. 

July  1,  1873,  to  April  30, 1874. 

Oct.  20, 1873,  to  June  30, 1874. 
July  1  to  31,  1873. 
Oct  1,  1873,  to  Jan.  1,1874. 
March  31  to  June  30, 1874. 
July  1, 1873,  to  Juno  30,  1874. 

July  1  to  August  31,  1873. 
June  1  to  June  30,  1874. 
July  1,  1873,  to  Juno  3D,  1874. 

July  1  to  September  9, 1873, 
and  March  1  to  July  1, 1871. 
Sept.  I  to  Sept.  30,  1873. 
July  1  to  September  1, 1873. 

July  1  to  October  31,  1.873. 

Dea  20, 1873,  to  April  1, 1874. 
March  25  to  June  30, 1874. 


March  1  to  July  1,  1874. 

Sept  1  to  Nov.  30,  1873. 

Dec  15, 1873,  to  June  30, 1874. 
Sept  30, 1873.  to  June  30, 1874. 
Aug.  19  to  Nov.  1«.  1873. 
July  1  to  December  31, 1873. 
Sept  3  to  Sept  24,  1873. 
Oct  30, 1873,  to  June  30, 1874. 
July  1,  1873,  to  June  30, 1874. 

Do. 

Do. 

July  23, 1873,  to  Juno  30, 1874. 
to  June  30,  1874. 


August  8  to  October  31, 1873. 


September  11  to  Oct  1, 1873. 
June  29  to  June  30,  1874. 
July  1,  1873,  to  Juno  30,  1874. 

Do. 

July  I,  1873,  to  Juno  18,  1874. 

June  18  to  June  30,  1874. 
to  June  30,  1874. 


July  1, 1873,  to  June  30, 1874 

July  18  to  September  16, 1873 
and  from  Mar.  9  to  31, 1874', 
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Kftme. 


Lineal  rank  and 
regiment. 


Brevet 
rank. 


Stations. 


Time  dnilni;  year  on  duty  aa 
A.A.Q.M. 


Lord,  Thomas  W  . 

Love,  George  M. . . 
Lnff,  Edmand  .... 


Do 

MacGowan,  A.  B  . . . 

Macklin,J.E 

Mahon,S.K 

Maize,  W.R 

Manning,  W.C 

Marcotte,  Henry  — 

Markley,A.C 

Marshall,  James  M  . 
McCleave.  William  . 


McClellan,  John  .. 
McConhie,  Samuel 
MoDermott,  George  B 
Mclntyre,  Ang  . . . 

McKee.  G.W 

McNntt,  John 

McTaggart,  C.  P  . . 


Michaeli8,0.E. 


Do 

Miller,  James . 


MiUer,  WilUam  A. 
Mtttimore,  A.E... 
Morris,  Louis  M  . . 
Morrison, T.W  ... 
Morton,  Alfred  .  . 


Mount,  John  F 

Mver,A.L 

Niede,  Horace 

Nelson.  W.H 

Nesmith,L.A 

O'Brien.  L.M 

Do 

O'Hara,  James 

Do 

O'Connell.  John  J  . . . 

OtffOod.H.  B 

Paddock,  George  H  . 

Pamell,  W.  R 

PauLCR 

Payson,  A.  H 

Penney,  C.  G 

Do 

Phipps,r.H 

Pierce,F.  E 

Pike,  A.  F 

Pitman,  John,  Jr 


Pollock,  Robert . 
Pond,  G^rge  E . 


PotU.R.D 

Pratt,  E.B 

Prince,  William. 
PuUmaii,  J.  W  . . 
Ouimby,  H.  B  . . . 
Qninby,  Ira .... 


Randall,  E.  L  . . . 
Randolph.  B.  H 
Rapball,  A.  W  . 
RawoUe,  W.  C  . . 

Ray.P.H 


lstlt..RQ.M. 
20th  Inf. 
ad  It  16th  Inf . 
IstltSthCav. 


Lt  col . 


...do 

Capt  13th  Inf. 

SdltaSdlnf .. 
Ist  It  16th  Inf. 
1st  It  30th  Inf. 
1st  It  23d  inf.. 
1st  It  nth  Inf 
Ist  It  24th  Inf. 
1st  It  4th  Art . 
Capt  8th  Cav.. 


Captain 


Captain 


1st  It  5th  Art 
1st  It  14th  Inf. 
9illt23dDif.. 
Sd  It  2d  Inf... 

IstltOrd 

MaiorOrd.... 
Ist  It  17th  Inf. 


IstltOrd Captain 


Major. . 
Colonel 


...da 

1st  It.,  R.  Q.  M 

3d  Inf. 

Ist  It  18th  Inf. 
Istltlst  .Irt.. 
1st  It  20th  Inf. 
Ist  It  16th  Inf. 
1st  It,  R.  M.  Q. 

9th  Inf. 
1st  It  3d  Art.. 
2d  It  nth  Inf  . 
1st  It  4th  Inf. . 
Ist  It  7th  Inf.. 
Ist  It  12th  Inf. 
Ist  It  17th  Inf. 

...do 

1st  It  3d  Art.. 

...do 

2d  It  Ist  Inf  .. 
Ist  It  3d  Art.. 
2d  It  4th  Art.. 
1st  It  1st  Cav  . 
1st  It  18th  Inf. 
1st  It  Eng  .... 
1st  It.  6th  Inf.. 

...do 

1st  it  Ord 

Ist  It  1st  Inf. . 
IstU.  3d  Art.. 
IstltOrd.. 


Cant  21st  Inf . 
2d  It.  8th  Cav  . 

Ist  It.  3d  Art. . 
2d  It  23d  Inf . . 

1st  It  Ord 

1st  It.  8th  Cav 
1st  It.  25th  Inf. 
l8tlt.,R.Q.M. 

nth  Inf. 
Ist  It  5th  Inf . 
2dlt.  3d  Art.. 
Ist  It  nth  Inf. 
l9tlt,R.Q.M. 

2dCi 


do. 


Captain 
Captain 


Major.. 
Captain 


Cimtain. 

;.'!do!'! 


2d  U.  8th  Inf. 


Reed,  H.  T. 
Reod,  W.  I. 


2d  It  1st  Inf . 
1st  It  7th  Inf 


Port  Snelllng,  Minn . . . 


Lebanon,  Ey 

Summer    Camp,    8th 

Cav.,   on   Canadian 

River,  N.  Mex. 
Fort  Stanton,  N.  Mex  . 
Camu    Independence, 

Fort  Sully,  Dak 

Oxford.  Miss 

Fort  Wadsworth,  Dak 
Camp  Apache,  Ariz  . . . 
Newport  Barracks,  Ky 

Fort  Duncan.  Tex. 

WestPoint,N.Y.... 
Summer  Camp.Eighth 

Cav.,  at  Fort  Bas- 

com.  N.  Mex. 
Fort  Warren,  Mass  . . 
Sidney  Barracks,  Nebr 

Fort  Yuma,  Cal 

Chattanooga,  Tenn 

St  Louis  Arsenal,  Mo. 
Columbus  Arsen'l,Ohio 
Grand  River  Agency, 

Dak. 
Watertown    Arsenal, 

Mass. 
Allegheny,  Ar8enal,Pa 
Mobile,  AU 


Newberry,  S.C 

Fort  Barrancas,  Fla. 
Fort  Totteu.  Dak  . . , 

Corinth,  Miss 

Omaha  Barracks,  Nebr 

Fort  Wadsworth,  N.  T 
Fort  Richardson,  Tex. 

Fort  Sanders,  Wyo 

Camp  Baker,  Mont 

Camp  Halleck,  Nev 

Fort  Wadsworth,  Dak 

do 

Fort  Niagara,  N.  Y  ... 

do 

Madison  Barr'ks.  N.  Y 
FortOntario,N.Y  .... 

Sitka,  Alaska 

Camp  Harney,  Oreg. . . 

Sumter,  S.  C 

Willett's  Point,  N.Y.. 

Fort  Buford,  Dak 

...do 

Frankford  Arsenal,  Pa. 
Fort  Wajme,  Mich . . . 

Fort  Wood.  N.Y 

Watervliet    Arsenal, 

N.Y. 
Camp  Warner,  Oreg. 
San  Juan  Expedition, 
Camp  Loma,  Colo. 
Fort  Wadsworth,  N.  Y. 
Camp  Apache,  Ariz 
Fnuikford  Arsenal,  Pa. 
Fort  Union, N.  Mex... 

Fort  Davis,  Tex 

Fort  Richardson,  Tex  . 

Fort  Lamed,  Eans 

Fort  Niagara,  N.  Y    .. 

San  Antonio,  Tex 

Fort  Sanders,  Wyo 

Red  Cloud  agency,  af- 
terward Camp  Rob- 
inson, Nebr. 

Fort  Gratiot  Mich..-. 

Camp  Crook,  Mont 


July  1, 1873,  to  June  30. 1874. 

Do. 
July  9  to  August  18, 1873. 


April  1  to  June  30, 1874. 
July  1  to  December  31, 1873. 

July  1  to  August  6,  1873. 
July  1  to  November  15, 1873. 
July  1  to  October  15,  1873. 
July  I  to  August  31. 187 J. 
July  1,  IH73,  to  June  30, 1874. 
July  1, 1873,  to  April  30, 1874. 
July  1. 1873,  to  June  30, 1874. 
May  19  to  June  30, 1874. 


July  1  to  December  31, 187.3. 
July  1, 1873.  to  Feb.  16, 1874. 
Aug.  9, 1873,  to  Mar.  31, 1874. 
July  1, 1873.  to  June  30, 1874. 
July  1  to  November  14, 1873. 
July  1, 1873,  to  June  30, 1874. 
Do. 

July  1  to  October  1, 1873. 

Oct  13, 1873.  to  June  30, 1874. 
July  1  to  August  25, 1873. 

July  1  to  Sept^^mber  30, 1873. 
Dec.  8, 1873,  to  March  31, 1874. 
July  1, 1873,  to  June  30, 1874. 
February  1  to  March  12, 1874. 
July  1, 1873,  to  Juno  30, 1874. 

June  15  to  June  30, 1874. 
April  2  to  June  30, 1874. 
June  23  to  June  30, 1874. 
July  1,  to  September  30, 1873. 
July  1  to  August  31.  1873. 
Oct  15,  1873.  to  April  26. 1874. 
May  13  to  June  30,  1874. 
Dec.l,  to  Dec.  31.  1873. 
March  1  to  June  30, 1874. 
July  1, 1873,  to  June  15, 1874. 
July  1, 1873,  to  June  30,  1874. 
Jan.  1  to  June  30, 1874. 
Sept  30, 1873,  to  June  30, 1874. 
July  1  to  Aug.  19, 1873. 
July  1, 1873.  to  Feb.  14, 1874. 
July  I  to  Oct  10, 1873. 
May  18  to  June  30. 1874. 
Sept  1, 1873,  to  June  30. 1874. 
Feb.  28  to  June  15,1874. 
July  1  to  Aug.  25, 1873. 
July  ],  1873,  to  June  30, 1874. 

Sept  9, 1873,  to  Mar.  1, 1874. 
July  1  to  Oct  13, 1873. 

Apr.  1  to  June  15, 1874. 
Aug.  31, 1873,  to  Jan.  31, 1874. 
July  1  to  Sept  1, 1873. 
July  1  to  July  5. 1873. 
July  1, 1873.  to  June  .30, 1874. 
July  1, 1873,  to  Apr.  2, 1874. 

July  1, 1873,  to  June  30, 1874. 
Dec.  17, 1873.  to  Mar.  31, 1874. 
July  1  to  Aug.  7, 1873. 
July  1, 1873,  to  Mar.  28, 1874. 

Mar.  1  to  June  30, 1874. 


Oct.  1, 1873,  to  June  30, 1874. 
May  14  to ,  1874. 
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Name. 


Lioeal  rank 
and  re^meot. 


Brevet 
rank. 


StatioDB. 


Time  daring  year  on  duty  as 
A.  A.  Q.  M. 


TheUer,E.R 

Thiea,  Frederick. 
Thomaa,  E.  D  ... 
Thorn paon,  B.  F.. 


Thompson,  John  C. 
Thomburgh.  T.  T.. 

Thorne,  P.  M 

Do  .. 

Todd.  John  W 

Tolman,  T.  M 

Tremaine,  W.  S...- 


Tront,  JohnF 

Do 

Trott<?r,  F.E 

Troxel,  Thomas  G  . 

Tyler,A.C 

Tyler,  John 

Viamej',  A.  L 


Vogdes,  A.W 

Von  Schrader,  F... 
Wallace.  Thomas  8. 

Ward.F.K 

Warrens,  C.  H 

Weeks.  H.  S 

Weir,  G.V 

WeUs,  D.  T 


Wenie,  Thomas  M . 

Do 

Wheaton.  Charles. . 
Whitall,  Samnel  K  . 
Whiteh^,  F.  F. . . 
Whitney,  F.  A 


Whittemore,  J.  M. 


Wieting,  O.  L  . . 
WiDard,  Wells. 


Wllley,  Thomas  M. 

WUllams,  WUliam  M. 

Do 

Wilson,  George  8.. 
Winchester.  H.  F. 


Winters,  W.H 

Witherili,  C.  T 

Wolfe,  Nathaniel . . . 
Wolfe.  William  v.. . 

Wood.O.  E 

Do 


Wright.  E.  M. 


Tonng,  Daniel  J.. 
Toang,  Robert  H . 


1st  It.  iilst  Inf. 

Sd  It.  3d  Inf  . . 
1st  It.  5th  Art 
Capt.  I2tb  Inf 

Istlt  Ist  Cav 
1atit2d  Art.. 
Istlt.i22dlnf.. 

...  do 

Major  Ord  .... 
Capt.  Ist  Inf. . 
Capt.  and  Asst. 
Surg. 
1st  It  23d  Inf.. 

...do 

Capt.  Uth  Inf 
1st  It  17th  Inf. 
2d  It  4th Cav.. 
Istlt  Ist  Inf.. 
2d  It  Ord 


Lt.  col  . 


1st  It  4th  Art. 
2d  It.  12th  Inf. 
1st  It  3d  Inf. . . 
2d  It  1st  Cav.. 
Istlt  I4th Inf. 
1st  It  8th  Cav 
Ist  It.  5th  Art. 
1st  It  8th Inf.. 

2d  It  19th  Inf . 

...do 

Capt. 23d  Inf.. 
2d  It  16th  Inf 
1st  It  Iftth  Inf. 
1st  It.  8th  Inf. . 


Capt  Ord.... 

2d  It  23d  Inf. 
1st  It  5th  Inf. 


Captain 
M%)or.. 


M^jor. 


Captain 


2d  It  6th  Inf. 

2d  It  19th  Inf . 

...do 

2d  It.  12th  Inf 
1st  It  6th  Cav 


Istlt  Ist  Cav 
1st  It.  19th  Inf 
2d  It  2d  Art .. 
2d  It  2d  Inf.. 
1st  It.  .Hh  Art 
....do 


2d  It  Ord  . 


Capt  O.  8.  K. 
2d  It  4th  Art. 


Fort  Walla -Walla, 
Wash. 

Fort  Lyon,  Colo 

Camp  Uoalpai,  Ariz  . 
Camp  Mojave,  Ariz.. 

Fort  McPhersou,  Nebr 

Fort  Foote.  Md 

Bismarck,  Dak 

Fort  Sully,  Dak 

Detroit  Arsenal,  Mich 
Fort  Gratiot  Mich..., 
Fort  Dodge,  Kaus  — 

Camp  Date  Creek,Ariz 
Camp  Yerde,  Ariz  . . . 
Fort  Sanders,  Wyo. . . 
Fort  Abercrombie,  Dak 

Camp  Sabinal,  Tex 

Fort  Porter,  N.  Y 

Rook  Island  Arsenal, 

ni. 

Fort  Fetterman,  Wyo, 

Fort  Hall,  Idaho 

Fort  Wallace,  Kans. . . 
Camp  Harney,  Oreg. . . 
Fort  T.Aramie,  Wyo . . . 
Fort  Wingate.  N.  Mox 

Fort  Preble.  Me 

Spotted  Tail  Agency, 

Wyo. 

Alexandria,  La 

Colfax.  La 

Fort  Yuma,  Cal 

Humboldt  Tenn 

Yorkville.  S.  C 

Spotted  Tail  Agency. 

Wyo. 
Kennebec      Arsenal, 

Me. 
Fort  Whipple,  Ariz. . 
Plattsborgn  Barracks, 

N.Y. 
FortAbraham  Lincoln, 

Dak. 
Saiut  Martinsville,  La. 
Jackson  Barracks,  La. 

Angel  Island,  Cal 

Camp,  detachment  6th 

Cavalry,  at  Wichita, 

Kan  a. 
Camp  Bidwell,  Cal. . . . 

Greenwood,  La 

Charlotte.  X.  C 

Lancaster,  Ky 

Fort  Sullivan,  Me 

Madison       Barracks, 

N.Y. 
Rock  Island  Arsenal, 

ni. 

Saint  Louis  Arsenal, 
Mo. 

Detachment  of  troops 
in  the  field,  Depart- 
ment of  the  Platte. 


Aug.  12, 1873,  to  May  22. 1874. 

May  18  to  June  30, 1874. 
July  1  to  Aug.  26,  iSTJ. 
July  1   to  Aug.  1,  1873,  and 

Jan.  1  to  Mar.  5, 1874. 
July  1. 1873,  to  June  24, 1874. 
Jnl'y  1, 1873,  to  June  30, 1874. 
May  27  to  July  13. 1873. 
Aug.  6, 1873,  to  June  30, 1874. 
July  1. 1873,  to  June  30, 1874. 
Sept  20  to  Oct  1, 1873. 
May  10  to  May  30, 1874. 

July  1  to  Sept  1, 1873. 
Nov.  1, 1873.  to  June  30, 1874. 
Apr.  28  to  June  23, 1874. 
Sept  17, 1873,  to  June  30, 1874. 
Apr.  17  to  Jnne  M,  1874. 
July  I  to  July  20,  1873. 
May  31  to  Jnne  30, 1874. 

May  7  to  Jnne  30, 1874. 
Dec  31, 1873,  to  Juno  30, 1874. 
July  1. 1873,  to  June  30, 1874. 
July  1  to  Sept  30.  1873. 
July  1  to  Nov.  15.  Ife73. 
May  11  to  June  30, 1874. 
July  1. 1873.  to  June  4, 1874. 
Mar.  17  to  May  10, 1874. 

July  1  to  Nov.  28, 1873. 
Nov.  21, 1873,  to  June  29, 1874. 
July  8  to  Aug.  8, 1873. 
July  1, 1873,  to  June  30, 1874. 

Do. 
May  10  to  June  24, 1874. 

July  1, 1873,  to  June  30, 1874. 

Do. 
July  1, 1873,  to  April  1, 1874. 

July  1  to  July  15, 1873. 

July  1, 1873,  to  June  17, 1874. 
June  17  to  June  30, 1874. 
Dec.  — ,  1873.  to  Jan.  — ,  1874. 
July  1  to  October  1, 1873. 


July  1  to  July  31. 1873. 
July  1  to  Dec.  G,  18X3. 
Julyl  toScpt30,  1873. 
July  1  to  July  22, 1873. 
July  1  to  Oct  8, 1873. 
June  15  to  Juno  30, 1874. 

July  1  to  Sept  30, 1873;  Oct. 

31  to  Dec  8, 18T3;  Mar.  1  to 

May  31. 1874. 
Dec  31, 1873,  to  June  30. 1874. 

July  1  to  July  — ,  1873. 


C. — Stations  and  duties  of  officers  of  the  Quartermaster's  Dtpartment^  July  1, 1874. 

QUARTEKMASTER-GKNERAL'S  OFFICE. 

Meigs,  Bvt.  M^.  Gen.  Montgomery  C,  Q.  M.  Gen. ;  Bingham,  Bvt.  Brig.  Gen.  Jndson 
D.,  Q.  M. ;  Lndington,  Bvt.  Lieut.  Col.  Marshall  L,  Q.  M. 

OENERAI.  DEPOTS  ESTABLISHED  BY  GENERAL  ORDERS  NO.  32,  HEADQUARTERS  OF  THE 

ARMY,  APRIL  8,  1869. 

New  For^.— Ingalls,  Bvt.  M%j.  Gen.  Rafas«  A.  Q.  M.  Gen.,  in  charge. 

Philadelphia  depot  of  the  Quartermaster's  Department,  Pennsylvania,— EoAion,  Bvt.  Maj. 
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GcD.LangdoD  C,  A. Q. M.,  in  charge;  RodgerSi  Capt.  John  F.,  military  atoro-keeper; 
Hall,  Capt.  GustavQS  A.^  military  store-keeper. 

Waahingtony  D.  C.—MjerSf  Bvt.  Brig.  Gen.  William,  Q.  M.,  in  charge,  absent  at  Japan, 
nnder  orders  of  the  Secretary  of  War. 

Jeffersonrille  depot  of  the  Qttariermastet^it  Department^  Indiana. — Ekin,  Bvt.  Brig.  Gen. 
James  A.,  D.  Q.  M.  Gen.,  in  charge;  Barrett,  Capt.  Addison,  military  store-keeper. 

Office  of  national  cemeteries,  Washington,  D.  C— McGonnigle,  Bvt.  Col.  A.  J.,  A.  Q.  M.,  in 
charge. 

MILITARY  DIVISION  OF  THE  ATLANTIC. 

Headquarters,  New  York  Cir^.— Ingalls,  Bvt.  M^.  Gen.  Rufos,  A.  Q.  M.  Gen.,  C.  Q.  M. ; 
Tyler,  Bvt.  Maj.  Gen.  Robert  O.,  D.Q.M.  Gen.,  Boston,  Mass.;  Saxton,  Bvt.  Brig.  Gen. 
Rafus,  D.Q.  M.Gen.,  Buffalo,  N.Y.;  Sawtelle,  Bvt.  Brig.  Gen.  Charles  G.,  Q.  M.,  New 
York  City ;  Weeks,  Bvt.  Lieut.  Col.  George  H.,  A.  Q.  M.,  Baltimore,  Md. ;  Eckerson, 
Bvt.  Major  Theodore  J.,  A.  Q.  M.,  Fort  Monroe,  Va. ;  Furey,  Capt.  John  V.,  A.  Q.  M., 
Fort  Adams,  R.  I. ;  Potter,  Capt.  Reuben  M.,  M.  S.  K.,  Fort  Wood,  N.  Y. ;  Van  Antwerp, 
Capt.  Verplanck,  military  store-keeper,  on  sick  leave. 

MILITARY  DIVISION  OP  THE  SOUTH. 

Headquarters,  Louisville,  JTy.— Ekin,  Bvt.  Brig.  Gen.  James  A.,  D.  Q.  M.  Gen.,  C.  Q.  M. 

Department  of  the  South,  headquarters,  Louisville,  jKiy.— Ekin,  Bvt.  Brig.  Gen.  James  A., 
Dep.  Q.  M.  Gen.,  C.  Q.  M. ;  Potter,  Bvt.  Brig.  Gen.  Joseph  A.,  Q.  M.,  on  sick  leave ;  Lee, 
Bvt.  Lieut.  Col.  James  G.  C,  A.  Q.  M.,  Charleston,  S.  C;  Barstow,  Bvt.  Lieut.  Col. 
Simon  F.,  A.  Q.M.,  Raleigh,  N.C.;  Blunt,  Bvt.  Col.  Asa  P.,  A.  Q.  M.,  Nashville,  Ten n.  ; 
Alligood,  Capt.  Charles  A.,  military  store-keeper,  Columbia,  S.  C. 

Department  of  the  Oulf:  headquarters.  Holly  Springs,  }fiss. — Hodges,  Bvt.  Col.  Henry 
C,  Q.  M.,  C.  Q.  M. ;  Belger,  Maj.  James,  Q.  M.,  Baton  Rouge,  La. 

MILITARY  DIVISION  OF  THE  MISSOURI. 

Headquarters,  Chicago,  JM.— Rncker,  Bvt.  Maj.  Gen.  Daniel  H.,  A.  Q.  M.  Gen.,  C.  Q. 
M. ;  Gilliss,  Capt.  James,  A.  Q.  M.,  Chicago,  111. ;  Grimes,  Bvt  M%j.  Edward  B.,  A.  Q. 
M.,  Saint  Louis,  Mo. 

Department  of  the  Missouri :  headquarters,  Fort  Leavenworth,  Kansas,— Ysku  Vliet,  Bvt. 
Maj.  Gen.  Stewart,  A.  Q.  M.  Gen.,  C.  Q.  M. ;  Dana,  Bvt.  Brig.  Gen.  James  J.,  Q.  M.,  Fort 
Leavenworth,  Kans. ;  Reynoldn,  Bvt.  Lieut.  Col.  Charles  A.,  A.  Q.  M.,  Camp  Supply, 
Indian  Ten;  Howell,  Bvt.  M^j.  William  T.,A.  Q.  M., Las  Animas,  Colo.;  K'rk,  Cap- 
tain Ezra  B.,  A. Q. M., Fort  Dodge, Kans.;  Smith,  Capt.G.  C.,A.Q.  M., Fort  Union, N. 
Mex. ;  Livers,  Captain  John,  military  store-keeper,  Fort  Leavenworth,  Kans. 

Department  of  the  Platte:  headquarters,  Omaha,  jVif6r.— Perry, Bvt.  Brig.  Gen.  A.  J.,  Q. 
M.,C.  Q.  M. ;  Moore,  Bvt.  Lieut.  Col.  James  M.,  Q.  M.,  Cheyenne  Depot,  Wyo.;  Carl- 
ing,  Bvt.  Lieut.  Col.  Elias  B.,  A.  Q.  M.,  Camp  Douglas,  Utah  ;  Baker,  Capt.  Edward  D., 
A.  Q.  M.,  Ogden,  Utah  ;  Belcher,  Bvt.  M^j.  James  H.,  A.  Q.  M.,  Omaha,  Nebr. 

Department  of  Dakota :  headquarters.  Saint  Paul,  Minn.— Card,  Bvt.  Brig.  Gen.  Benjamin 

C,  Q.  M.,  C  Q.  M. ;  Dandy,  Bvt.  Brig.  Gen.  George  B.,  A.  Q.  M.,  Fort  Abraham  Lincoln, 
Dak.;  Scully,  Bvt.  Col.  James  W.,A.  Q.  M.,  Fort  Rice,  Dak.;  Foster,  Bvt.  Col. 
Charles  W.,  A.  Q.  M.,  Sioux  City,  Iowa ;  Bradley,  Capt.  George  W.,  A.  Q.  M.,  Bismarck, 
Dak. ;  Forsyth,  Bvt.  M^.  Lewis  C,  A.  Q.  M.,  Fort  ElJis,  Mont. 

Department  of  Texas :  headquarters,  San  Antonio,  Ter.— Holabird,  Bvt.  Brig.  Gen. 
Samuel  B.,  D.  Q.  M.  Gen.,  C.  Q.  M. ;  Robinson,  Bvt.  Maj.  A.  G.,  A.  Q.  M.,  Fort  Sill,  Indian 
Ter. ;  Kimball,  Capt.  Amos  S.,  A.  Q.  M.,  Fort  Brown,  Texj  Strang,  Bvt.  Lieut.  Col.  E. 
J.,  A.  Q.  M.,  Denison,  Tex. ;  Constable,  Capt.  N.  8.,  A.  Q.  M.,  Fort  Concho,  Tex. 

MILITARY  DIVISION  OF  THE  PACIFIC. 

Headquarters,  San  Frandsoo.  CaZ.— Allen,  Bvt.  M^j.  Gen.  Robert,  A.  Q.  M.  Gen.,  C.  Q.  M. 
Department  of  Caltfomia :  headquarters,  San  Francisco,  CaZ.— Eddy,  Bvt.  Col.  Asher  R., 

D.  Q.  M.  Gtou.,  C.  Q.  M. ;  Martin,  Capt.  W.  P.,  military  store-keener,  San  Francisco,  Cal. 
Department  of  Arizona:  headquarters,  Presoott,  ^m.— Chandler,  Bvt.  Col.  John  G.,Q. 

M.,  C.  Q.  M. ;  Hughes,  Capt.  W.  B.,  A.  Q.  M.,  Ynma  Depot,  Ariz. 

Department  of  the  Cotutnbia:  headquarters,  Portland,  Orcy.— Batchelder,  Bvt.  Col. 
Richard  N.,  Q.  M.,  C.  Q.  M. :  Janee,  Bvt.  Lient.  Col.  Henry  W.,  A.  Q.  M.,  Fort  Vancouver, 
Wash. 

MISCELLANEOUS. 

Tompkins,  Bvt.  Brig.  Gen.  Charles  H.,  D.  Q.  M.  Gen.,  awaiting  orders,  San  Francisco 
Cal. ;  Moore,  Bvt.  Br&.  Gen.  Tredwell,  D.  Q.  M.  Gen.,  sick ;  Enos,  Bvt.  Col.  H.  M.,  Q.  M. 
sick  at  Waukesha,  Wis. ;  Rockwell,  Bvt.  Lient.  Col.  Almon  F.,  A.  Q.  M.,  settling 
acconnta,  Washington,  D.  C. ;  Hoyt,  Capt.  Charles  H.,  A.  Q.  M.,  on  leave  of  absence ; 
Lieber,  Capt.  Haimlton,  military  store-keeper,  on  sick  leave. 
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11. — Report  of  Maj,  J,  D.  Bingham j  Quartermaster^  U.  S.  A. 

War  Department, 
Quartermaster-General's  Office, 

Washington^  D.  C,  /September  3,  1874. 
General  :  I  have  the  honor  to  submit  a  report  of  the  finance  branch 
of  this  office  for  the  fiscal  year  ending  June  30,  1874. 

Part  1  of  the  following  table  shows  the  amounts  estimated  for  by  dis- 
bursing officers  of  the  Quartermaster's  Department  upon  estimates 
approved  by  their  commanding  officers,  under  the  various  heads  of 
appropriations,  and  part  2  shows  the  amounts  remitted  to  the  same. 

The  amounts  estimated  for,  and  the  amounts  remitted  under  the  sub- 
divisions of  the  appropriations  for  regular  supplies,  and  barracks  and 
quarters,  are  as  follows : 

Regular  supplies. 


Estimated  for. 


Remitted. 


Fuel 

Forage 

Straw 

Stationery  . 
Stoves 

Total 


$1,620,367  99 

3, 424, 365  36 

72,651  58 

125, 602  86 

126,574  03 


5,369,561  82 


$1,366,154  61 

2,645,753  51 

52,685  64 

94,299  03 

102,362  94 


4,261,255  73 


Barracks  and  Quarters. 


Estimated  for. 

Remitted. 

Rent  of  quarters  for  officers -.... 

$299,940  47 

494,411  99 
843, 013  93 
401,468  66 

$258,635  41 

Rent  of  store-houses,  offices,  and  commutation  of 
quarters  for  enlisted  men 

419,569  45 
552,402  29 
399,270  66 

Repairs  of  barracks,  store- houses,  &c .... 

New  buildings  authorized 

Total 

2,038,835  05 

1,629,877  81 

The  duties  performed  in  this  branch  have  embraced  action  on  estimates 
of  funds,  the  preparatiou  of  requests  for  remittances  to  disbursing  offi- 
cers, and  action  on  weekly  statements  of  balances  of  funds  in  the  hands 
of  disbursing  officers. 

Very  respectfully,  your  obedient  servant, 

J.  D.  BINGHAM, 
Bvt  Brig,  General  and  Quartermaster^  U,  8.  Army, 

The  Quartermaster-General  of  the  Army. 
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III. — Report  of  Maj.  J,  D.  Bitighamj  Quartermaster^  U.  S.  A. 

War  Department, 
Quartermaster  General's  Office, 

Wa^hbigton,  D,  C\,  September  15,  1874. 
General:  I  have  the  honor  to  submit  the  following  report  of  opera- 
tions of  the  accounts  branch  of  this  OfiBce  for  the  last  fiscal  year : 


Appropriations. 


Prior  to 
July,  1870. 


On  July  1.  1873.  tlio  bal- 
ances of  apjpropria- 
tioua  of  the  Qimrt^r- 
niaAt^r's  Department 
in  the  Treasury,  un- 
drawn, were,  by  report 
of  la«t  year 

Appropriations  for  the 
ttscalyear 

Appropriations  for  deli- 
cfencies,  (act  of  Juno 
22.  1874) 

Amounts  placed  to  the 
crwlit  of  appropria- 
tions durlnjj  the  year 
bj-  dewmits  of  funds 
for  rediHtributinn.aud 
of  amounts  received 
from  ssles  to  officers, 
&:c.,  of  public  property. 

Amount  expended  for 
other  donnrtments.and 
rtfundeo  by  them  dar- 
ing Ihoyear 

Re<|uests  for  requisi- 
tions issued  prior  to 
and  canceled  within 
the  year 

Amount  received  from 
the  Onlnauce  Depart- 
ment for  repair  of  ar- 
Henal  at  ChurleHton, 
S.C 


$1,637,886  00^259,505  40 


1870-'71. 


186,091  15 


393, 934  29 


110  00 


Total 2,2IH.011  44 


Bemittoil  to  disbursiog  I 

otttcem      durinj;     the 

year  on  requi'fttsof  the  | 

<JuartemmHter-(Jeneral 
BeiiuiHitiouM    on    settle- 
ments   made    at    the 

Treasury  ot  claims  and 

account!* 1,297,029  92 

Anumnt  transferred  to  i 

the  Ordnance  D«*nart-  I 

meut  for  expenditure 

in  the  manufacture  of 

knapsacks,     haver- 

sacks,    canteens,    and  ] 

great-coat  straps < 


Total I 

Balances  in  the  Treasury  I 
July  1.  l(-74 


11,030,712  12  $421,159  00 $3,349,262 

115,498,820  61 


146, 340  24 
8,  975  67 


1871-72. 


1872-'73. 


ieTJ-'74. 


Total. 


92,483  09 


22  857  79 


565,000  00 


512,292  27 


1,173  02 


1,271  47 


183,  465  13 


500  00 


15,  498, 820  61 
565,000  00 


1, 120, 671  88 

426,930  77 

1,361  47 

500  00 


414.  P2l  31  1, 14r>.  053  00  1,  500,  89.')  76  15.  f,e2,  785  74  20,  962,  567  25 


25,691  11 


33, 361  89     240, 098  90   13, 135,  452  57  13,  408.  913  36 
79,  593  73   2,  030,  083  47 


24, 453  96     503,  914  75 


20,  H02  50  . 


1.297,029  ihl     25.69111        17f»,  618  35     744.013  6.'i|  13. 21.''.,  046  30 


920, 981  52   389,  130  20       967,  434  65     756, 882  ll]    2.  467, 739  44 


20,809  50 


15,  460,  399  33 


5,  502, 167  92 
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The  balances  of  appropriations  undrawn  by  the  Quartermaster's  De- 
partment July  1,  1874,  were  as  follows : 


The  accounts  and  vouchers  which  have  been  examined  in  thisOfiBce 
since  the  last  annual  report  show  approved  disbursements,  as  follows : 


Attention  is  invited  to  the  fact  that  accounts  for  the  last  fiscal  year 
ending  June  30, 1874,  to  the  amount  of  $9,624,557.40,  had  been  examined 
in  this  Office  by  the  time  the  year  expired.  The  appropriations  for  the 
year  amounted  to  $15,498,820.61. 
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The  following  tables  exhibit  the  number  of  money-accounts  and  prop- 
erty returns  on  hand  at  the  commencement  of  the  fiscal  year,  the  num- 
ber received  during  the  year,  and  the  number  remaining  on  hand  unex- 
amined at  the  close  of  the  year : 

Money-accounts. 


For  what  calendar  year. 

TotaL 

1861. 

1862. 

1863. 

1865. 

1869. 

1870. 

1«71. 

1872. 

1873. 

1874. 

On  band  Jnly  1  18TJ 

627 
5 

1,151 

1,778 

Kecei%'ed  during  the  year 

5 

13 

5 

3 

1 

2 

33 

1.848  '1,142 

3.057 

Total 

5 
5 

13 
13 

5           3 
5           3 

1 
1 

2 
2 

33 
33 

632 
632 

2,999    1.142 

4.835 

Examined  during  the  year 

2.  999 

664 

4,357 

On  hand,  nnoxamined,  July  1, 1874 

j 

478 

478 

1 

1 

Property-returns. 


For  what  calendar  year. 

Total 

1862. 

1864. 

1869. 

1870. 

1871. 

1872. 

1873. 

1874. 

On  hand  July  1,1873     ..            

292 

ftftS 

"*859' 

1,177 

Kecei ved  during  the  year 

9 

1 

1 

2 

9 

35   2,685 

3,601 

Total 

9 
9 

1 
1 

1 
1 

2 
2 

9 
9 

327   .3,570 
327  13,570 

859 
804 

4,778 

Kxamined  daring  the  year 

4,723 

On  hand,  nnfxaniined,  Jnly  1, 1874 

1 

55 

55 

1 

At  the  end  of  the  fiscal  year  there  were  in  the  files,  unexamined,  only 
478  money-accounts  and  55  i)roperty-returns. 

The  accounts  pertaining  to  the  Quartermaster's  Department,  rendered 
by  officers  of  the  Army  prior  to  the  1st  of  December,  1871,  were  simple 
in  form,  and  rec  ived  but  a  partial  examination  in  this  Office.  Neither 
the  accounts  with  the  separate  appropriations,  nor  those  of  dift'erent 
fiscal  years  were  kept  separate.  An  officer  might  have  in  his  possession 
funds  pertaining  to  several  fiscal  year8,yetthey  wereall  embraced  in  one 
account-current,  which  was  rendered  monthly. 

The  examination  made  by  this  Office  did  not  then  extend  to  computa- 
tions, but  was  confined  principally  to  matters  of  form.  It  was  ascer- 
tained that  amounts  were  properly  carried  from  one  paper  to  another ; 
that  issues  were  authorized ;  that  articles  purchased  were  accounted 
for:  and,  generally,  that  regulations  and  orders  had  been  complied  with. 

To  carry  out  the  act  of  July  12,  1870,  General  Order  No.  08,  series  of 
1871,  was  issued.  The  accounts  rendered  under  this  order  have  neces- 
sarily been  more  elaborate  in  form,  and  have  been  thoroughly  examined. 
All  calculations  have  been  verified,  all  payments,  purchases,  and  trans- 
fers checked,  and  separate  accounts  kept  with  each  officer,  under  each 
head  of  appropriation  for  each  fiscal  year. 

It  is  believed  that  the  work  of  examining  money-accounts  is  now 
nearly  three  times  as  great  as  it  was  before. 

During  the  year  two  hundred  and  eighty-one  settlements  have  been 
made  of  officers'  accounts  under  the  act  of  June  23, 1870.  The  amount 
allowed  by  such  settlements  is  $99,839.91. 

The  following  table  exhibits  the  number  of  wagons,  spring  wagons 
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ambnlances,  harness,  &c.,  on  hand  at  the  beginning  and  end  of  the  fis- 
cal year  ending  June  30,  1874,  and  purchased  during  the  year,  as  shown 
by  the  returns  of  quartermaster's  stores  received  at  this  Office : 


Articles. 

'3 

1! 

O 

'^2 

I- 

P. 

Army-wa^ne 

3,022 

217 
22,880 
2,  389 

300 

7 

149 

49 

2.385 

SDriDc-waiions 

Arobamnces .... 

159 

WaKOD-hameas 

20, 149 

1  y;i4 

Aiu  DalaDCo-hamess 

Statement  of  fuel,  forage,  and  straw  issued  during  the  fiscal  year  end- 
ing June  30,  1874,  as  shown  by  the  returns  of  quartermasters  received 
at  this  Office : 


Barley,  bushels 179, 283 

Bran,  hnnhels 51,078 

Fodder,  tons 5:} 

Straw,  tons 3,2Ut> 


Wood,  cords 136,047 

Anthracite  coal,  tons 18,110 

Bitniuinons  coal,  tons 20, 21 1 

Corn,  bushels 710,005 

Oats,  bushels 990,497 

The  number  of  clerks  employed  in  the  accounts-branch  at  the  date  of 
the  last  report  was  as  follows:  One  of  class  4,  four  of  class  3,  six  of 
chiss  2,  and  thirty-eight  of  class  1;  total  49.  The  number  now  em- 
ployed is  as  follows :  Three  of  class  4,  four  of  class  3,  niue  of  class  2, 
and  nineteen  of  class  1 ;  total  thirty-tive. 
Respectfully  submitted  to  the  Quartermaster-General. 

J.  D.  BINGHAM, 
Bvt,  Brig.  Gen.  and  Quartertnasttr,  I.  S,  A. 


IV. — Report  ofMaj.  J.  D.  Binghum,  Quartermaster,  U.  S,  A. 

War  Department, 
Quartermaster- General's  Office, 

Washington,  B.  C,  September  25,  1874. 

General  :  I  have  the  honor  to  submit  the  annnal  report  of  the  cloth- 
ing branch  of  this  OflBce  for  the  fiscal  year  ending  June  30,  1874. 

The  principal  duties  connected  with  this  branch  of  the  Office  have 
consisted  in  supplying  the  Army  of  the  United  States  with  tbe  neces- 
sary  clothing,  camp  and  garrison  equipage ;  the  manufacture  and  x)ur- 
chase  of  such  articles  as  w^ere  not  on  hand  and  required ;  the  preserva- 
tion of  articles  of  woolen  clothing  and  materials  for  manufacture  of 
clothing  on  hand  at  the  various  depots  of  the  Quartermaster's  Depart- 
ment, either  by  repacking  or  treatment  by  the  moth  and  mildew-proof 
process  of  Messrs.  Cowles  &  Go. ;  the  sale  of  such  articles  as  had  be- 
come damaged  and  unserviceable  from  long  storage ;  the  sale  of  a  large 
portion  of  the  clothing  known  as  "  old-pattern,"  as  required  by  act  of 
Gongress  approved  March  3,  1873 ;  the  examination  and  settlement  of 
officers'  clothing-accounts ;  the  examination  of  claims  for  clothing  and 
equipage  furnished  for  use  of  the  United  States  Army  during  the  late 
war,  not  heretofore  acted  upon  or  presented  to  this  Office. 

By  reference  to  the  statement  marked  A  accompan.ying  this  report  it 
will  be  perceived  that  a  year's  supply  of  the  new  uuiibrm  was  provided 
for  the  whole  Army  during  the  late  fiscal  year. 
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According  to  reports  received  from  oflficers  it  appears  that  the  new 
uniform  is  much  liked,  and  gives  general  satisfaction.  The  new  plaited 
blouse  was  found,  however,  to  be  objectionable,  and,  upon  the  recom- 
mendation of  the  Quartermaster-General,  the  Secretary  of  War  author- 
ized the  adoption  of  a  blouse  of  a  different  pattern.  A  saving  of  about 
$84,000  per  annum  by  this  Department  will  be  made  by  the  adoption  of 
the  new-pattern  blouse. 

During  the  present  fiscal  year  the  tariff  of  sizes  of  clothing  has,  after 
investigation  and  consultation  with  experienced  officers  of  the  Quartern- 
master's  Department,  been  modified,  and  is  now  established  as  follows : 


Articles. 

1 

2 

3 

4 

5 

3 
10 

7 

6 

10 
4 
3 

7 
30 

8 
35 

9 
14 

10 
4 

11 
3 

12 
1 

Boota  and  bootees . . ..---. 

100 

Helmets  and  dress-caps. . . 
Fora ere- cans     .-.. .... ..-. 

16 
2U 
30 
20 
15 
10 
15 

28 
30 
45 
40 
45 
45 
45 

22 
25 
20 
30 
30 
30 
30 

20 
15 
5 
10 
10 
10 
10 

10O 

100 

I  Jnif  orin  coats  and  blouses . 

100 

Great^coats ..  ............ 

iro 

Fatigue- frocks 

Trousers  ......  .......... 

iro 

5 

10O 

Drawers . ...... .... ...... 

100 

A  larger  size  of  drawers  (No.  4)  has  also  been  added. 

In  pursuance  of  the  act  of  March  3,  1873,  and  under  instructions  of 
the  Secretary  of  War,  the  greater  portion  of  the  articles  of  clothing 
known  as  "old-pattern"  was  sold  at  public  auction,  after  public  adver- 
tisement. A  list  of  the  articles  sold  will  be  found  in  statement  E  of 
this  report.  The  gross  proceeds  of  these  sales  were  covered  into  the  • 
Treasury  of  the  United  States  as  required  by  law. 

During  the  next  fiscal  year  it  is  estimated  that  $1,883,010.80  will  be 
required  for  clothing  and  equipping  the  Army. 

Congress,  by  act  approved  June  16,  1874,  in  making  provision  for  the 
support  of  the  Army  during  the  present  fiscal  year,  required  that  none 
of  the  money  appropriated  should  be  used  in  the  purchase  of  hats, 
uniform  caps,  forage-caps,  uniform-coats,  uniform -jackets,  flannel  sack- 
coats,  and  unlined  coats,  but  that  these  articles  should  be  issued  from 
the  supply  on  hand,  known  as  the  old  pattern;  and  that  none  of  the 
articles  above  enumerated  should  be  purchased  until  those  on  hand 
were  exhausted. 

Immediate  action  was  taken  to  carry  the  provisions  of  this  a6t  into 
effect.  The  greater  portion  of  the  articles  of  old-pattern  clothing,  avail- 
able and  suitable  for  use,  were  on  hand  at  the  depot  at  Jefferson ville, 
Ind. 

Orders  for  issue  were  given,  but  upon  examination  of  the  stock  it  ap- 
peared that  all  the  hats  and  forage  caps  and  covers  had,  by  long  stor- 
age, become  unfit  for  issue. 

They  have  since  been  condemned  and  recommended  to  be  sold  at 
auction.  The  corresponding  articles  of  the  new-pattern  uniform  are 
now  being  purchased  for  issue. 

It  was  further  ascertained  that  of  some  of  the  old-pattern  clothing, 
required  to  be  issued  under  the  above  act,  certain  sizes  were  exhausted, 
and  the  Army  is  now  being  supplied  partly  with  new  and  partly  with 
old-pattern  clothing.  The  only  articles  of  the  old  pattern  uniform 
which  can  be  furnished,  of  an  entire  assortment  of  sizes,  are  uniform- 
jackets  for  cavalry  and  light  artillery;  uniform-coats,  ordnance;  and 
sack-coats,  unlined.    Of  the  latter,  some  of  the  sizes  will  soon  be  ex 
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hausted.    Of  in  fan  try -coats,  only  theBmall  sizes,  1  and  2,  are  on  hand. 
Of  sack -coats,  lined,  only  sizes  2  and  3  can  be  supplied. 

A  sufficient  quantity  of  old-pattern  clothing  of  such  sizes  as  are  on 
hand,  and  which  will  be  needed  under  the  act  of  June  18,  1874,  author- 
izing the  issue  of  10,000  suits  of  clothing  to  the  National  Home  for  Dis- 
abled Volunteers,  has  beeu  ordered  to  be  reserved  for  that  purpose. 

During  the  last  fiscal  year  44,530  pairs  of  bootees  have  beeu  issued  to 
the  National  Home  for  Disabled  Volunteers,  under  the  act  of  January 
21,  1873,  making  a  total  of  184,956  pairs  of  pegged  bootees,  4,500  pairs 
sewed,  and  852  pairs  pegged  boots  issued  to  that  institution  under  the 
act  referred  to. 

Sixteen  clerks,  three  copyists,  and  two  laborers  have  been  employed 
in  this  branch  of  the  Office  during  the  fiscal  year  ending  June  30,  1874. 

For  further  details  of  the  operations  of  the  clothing  branch,  I  respect- 
fully refer  to  the  statements  submitted  herewith,  viz : 

A. — Statement  of  articles  of  clothing,  equipage,  and  materials  pur- 
chased and  manufactured  during  the  fiscal  year  ending  June  30,  1874. 

B. — Statement  of  expenditures  on  account  of  clothing  and  equipage 
during  the  fiscal  year  ending  June  30,  1874. 

C. — Statement  of  expenditures  on  account  of  preservation  of  clothing, 
equipage,  and  materials  from  moth  and  mildew,  during  the  fiscal  year 
ending  June  30,  1874. 

D. — Statement  of  amounts  received  from  the  sale  of  surplus  service- 
able, unserviceable,  damaged,  &c.,  articles  of  clothing  and  equipage  sold 
at  the  principal  clothing  depots ;  also  of  the  amounts  derived  from  sales 
to  officers,  during  the  fiscal  year  ending  June  30, 1874. 

E. — Statement  showing,  as  far  as  can  be  ascertained  from  the  records 
of  the  Quartermaster-General's  Office,  the  quantities  of  old-pattern  cloth- 
ing sold  under  the  act  of  March  3, 1873,  at  the  various  depots  and  posts 
during  the  fiscal  year  ending  June  30,  1874 ;  also,  tlie  amount  realized 
from  said  sales. 

F. — Statement  of  the  amounts  received  and  expended  by  the  Quarter- 
master's Department  on  account  of  clothing,  camp  and  garrison  equip- 
age, (luring  the  fiscal  year  ending  June  30,  1874. 

G. — Statement  showing,  as  far  as  can  be  ascertained  from  the  records 
of  this  Office,  the  quantity  of  clothing,  camp  and  garrison  equipage, 
and  clothing-materials  in  the  hands  of  the  officers  of  the  Army  June 
30,1873;  the  quantity  of  clothing  and  equipage  purchased,  manufac- 
tured, sold,  lost,  and  issued  to  the  Army  of  the  United  States  during 
the  fiscal  year  ending  June  30,  1874,  and  the  quantity  remaining  on 
hand  for  the  supply  of  the  Army  at  that  date. 

H. — Statement  showing  quantity  of  clothing  issued  to  the  ddfetitute 
poor  of  the  District  of  Columbia,  under  act  of  April  20, 1871,  during  the 
fiscal  year  ending  June  30, 1874 ;  also  aggregate  value  of  clothing  issued 
under  said  act  since  the  date  of  its  passage. 

I. — Statement  of  number  of  claims  received  and  acted  upon  during  the 
fiscal  year  ending  June  30, 1874,  on  account  of  clothing  and  equipage. 

K. — Statement  of  returns  of  clothing,  camp  and  garrison  equipage 
received,  examined,  and  transmitted  to  the  Treasury  Dei)artment,  and 
of  letters  received  and  written  during  the  fiscal  year  ending  June  30, 
1874. 

Very  respectfully,  your  obedient  servant, 

J.  D.  BINGHAM. 
Quarter  muster  y  Bvt  Brig.  Qen.^  U.  8.  A. 

Brig.  Gen.  M.  C.  Meigs, 

QuartermasterOeneral^  U,  S.  A,,  Washington^  2>.  C. 
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A. — Sfniement  of  articles  of  cloihingj  camp  and  garrison  equipage,  and  materials  purchased 
and  manufactured  during  the  fiscal  year  ending  June  30,  1874. 

A.— Purchases. 


13, 660  helmets,  complete. 

I 

78, 133  pairs  bootees. 

3, 578  pairs  helmete,  side  buttons. 

160,585  pairs  stockings. 

2,578  pairs  helmets,  scrolls  aud  rings. 
1, 20d  helmet  cords  and  tassels. 

250, 000  pairs  white  Berlin  gloves. 

12, 466  pairs  bufiulo  overshoes. 

1, 097  helmet  top  pieces  and  sockets. 

1,500  bufl'alo  overcoats. 

1, 225  helmet  plumes. 

22, 874  pairs  woolen  mittens. 

29, 409  uniform  dress  caps,  complete. 

24  pairs  buck  mittens. 

988  uniform  dress  caps,  pompons. 

25,  HIO  campaign-hats. 

29,009  woolen  blankets. 

57, 496  forage-caps. 

100  devices  for  signal  corps. 

32, 875  forage-cap  covers. . 

95  pounds  paper  for  patterns. 

82,  .'iOO  bugles.                   ^ 

6, 993  iron  bunks. 

153, 908  letters. 

ai 

8, 784  sets  slats  for  iron  bunks. 

3,000  lettei-sU.S. 

5  « 

10, 000  single  mosquito-bars. 

2, 500  wreaths. 

i" 

4  spades. 

8  crescents. 

S  a. 

—  e8 

54  shovels. 

2, 500  castles. 

.^33 

3  axes. 

5, 500  shells  and  flames. 

.2  £ 

10,031  ax-helves. 

21, 289  eagles. 

=5* 

1  hatchet. 

8<i,935  numbers. 

t-^s 

1  pick-ax  helve. 

29, 000  crossed  sabers. 

Sfeg 

142  garrison -flags. 

18, 700  crossed  cannon.      J      *^  ^ 

199  storm -flags. 

720  halliards  for  storm -flags. 

578^  pounds  sewing-silk. 

9  trumpets. 

7,200  spools  sewing-silk. 

20  trumpet-crooks. 

6, 152  ounces  silk-twist. 

3, 000  drumheads,  batter. 

46, 584  spools  thread,  assorted. 

2,397  drumheads,  snare. 

500  pounds  bees- wax. 

2, 044  common  tent-poles. 

5, 100  packing-boxes. 

2  Sibley  tents. 

2,400  pasteboard  boxes. 

2  Sibley  t^nt-poles. 

60  press-boards. 

402  sets  stencil-plates. 

50  pattern-boards. 

7  pairs  lasts,  assorted. 

60, 112  pounds  petroleum  paper. 

1  oak  tierce. 

200  reams  wrapping-paper. 

3, 598i  yards  black  Italian  cloth. 

5, 116  pounds  baling-rope. 
4  sail-maker  palms. 

57, 600  sheets  cotton  wadding. 

44  yanls  black  crape. 

1  seal,  clothing,  and  equipage. 

79, 834f  yards  colored  jeans. 

10, 000  tags. 

14.8211  yards  facing-cloth,  assorted. 

1, 500  pieces  bed-sack  tape. 

30, 407  yards  canvas  padding 

150  pounds  flax-twine. 

14, 400  yards  worsted  braid,  assorted. 

300  pounds  sealing-wax. 

5, 020  pounds  thread. 

221, 2i)2  yards  worsted  cord,  assorted. 

37, 523  pairs  boots. 

B.— ^Ianu 

FACTURE8. 

Vnni  form-cap. 

5, 513  pairs  of  chevrons,  corporals*. 

1,636  uniform  coats,  music. 

175  pairs  of  chevrons,  hospital  stew- 

34,013  uniform-coats,  privates*. 

ards*. 

37, 243  pairs  trousers,  foot. 

10, 546  pairs  of  chevrons,  service. 

35,  :i23  pairs  trousers,  mounted. 

204  iMiirs  of  chevrons,  miscellaneous. 

12, 071  pairs  'overalls. 

9, 420  pairs    of     trousers-stripes,    ser- 

817 pairs  of  chevrons,  orduauce-ser- 

geants*. 

gcants*. 

5, 872  pairs  of  trousers-stripes,  corpo- 

204 pairs  of  chevrons,  sergeant-ma- 

rals*. 

jors*. 

,37  sets  of  slats  for  iron  bunks. 

261  pairs  of  chevrons,  quartermaster- 

13,726  'b^^l-sacks,  single. 

sergeants*. 

10, 428 'stable-frocks. 

167  pairs  of  chevrons,  commissary- 

39, 202  blouses,  lined. 

sergeants'. 

7,875  blouses,  nnlined. 

1, 6:56  pairs  of  chevrons,  first  sergeants*. 

1, 055  flannel  shirts. 

6, 117  pairs  of  chevrons,  sergeants'. 

2, 954  pairs  drawers. 

•  Mflunfactnreti  In  dt^pot.  from  stork  of  shrltPr-tonts  on  hand.    The  othor articles  were  manufactured 
in  depot  froDi  materials  uo  band,  or  purchaiied  during  the  liscal  year. 
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2, 007  p^eat-coat8,  with  double  capes. 
504  (lev ices  for  Signal  Corps. 
62  ax-helve». 
4iW  ji^uidon  cases. 

7  sot«  of  stencil  letters. 

8  sets  of  stencil  numbers. 

6  seta  of  stencils,  complete. 
105  drnm-cords. 
800  •wall-tents. 


7.50  « wall-tent  flies. 
3, 500  *  common  tents. 
381  tent-pins,  assorted. 
267  joints  of  Sibley  stove-pipe, 

36  pick-axes. 

59  pick- ax-helves. 

24  books,  miscellaneons. 

45  spades. 


Respectfully  sabmitted. 

J.  D.  BINGHAM, 
Quartermaaterj  Brevet  Brigadier  General,  U.  S.  Armyf 
Quarterma8TER-Gkneral*s  Office, 

September  26,  1874. 


B. — Statement  ahmving  expenditures  on  account  ofclothingy  camp  and  garrison  equipage,  dur- 
ing the  fiscal  year  ending  June  30,  1874. 

Military  Division  of  the  Pacific  .   $83,238  36 

Military  Division  of  the  Atlantic 105  00 

Military  Division  of  the  South 260  00 

Military  Divisionof  the  Missouri 2,302  76 

Depot  at  New  York 11,263  24 

Depot  at  Philadelphia 1,415,848  35 

Depot  at  Washington 94  75 

Depot  at  Jeflersonville 23, 168  84 

Depot  at  Chi.ajo 2,300  00 

Depot  at  Saiui  Louis 27  50 

Total 1,538,609  00 

Bespectfully  submitted. 

J.  D.  BINGHAM, 
Quartermaster t  U.  S.  A,,  Brevet  Brigadier  Crenerah 
Quartermaster-General's  Office, 

September  26, 1874. 


C— Statement  of  expenditures  on  account  of  preservation  of  clothing,  equipage,  and  materials 
from  moth  and  mildew,  during  the  fiscal  year  ending  Jane  30,  1674. 

Subjected  to  the  process : 

145, 160f  yards  of  3-4  sky-blue  kersey,  at  10  cents  per  yard §14, 516  04 

22, 964i  yards  of  6-4  sky-blue  kersey,  at  20  cents  per  yard ....  4, 592  85 

892, 52**f  yards  of  3-4  dark-blue  flannel,  at  6  cents  per  yard ....  53, 551  67 

39, 129  yards  of  6-4  dark-blue  flannel,  at  12  cents  per  yard  ...  4, 695  48 

49, 094^^  yards  of  6-4  dark-blue  cloth,  at  20  cents  per  yard 9, 818  85 

88, 409  great-coats,  at  $1  each 88,409  00 

Total  cost  of  treatment $175,583  89 

Cost  of  transportation  of  materials,  &c.,  ordered  for  treatment,  ^ 

from  Jefl'ersonville  to  Philadelphia,  Pa $5,829  06 

Cost  of  hauling  at  Philadelphia,  Pa 2, 166  25 

Cost  of  labor,  handling,  and  inspecting 16, 420  80 

Total  amount  of  expenses 24,416  11 

Total  appropriation 200,000  00 

Respectfully  submitted. 

J.  D.  BINGHAM, 
Quartermaster,  Brevet  Brigadier  General,  U.  S,  J, 
Quartermaster-General's  Office, 

September  26,  1874. 

*  Manufactared  by  contract,  from  materials  furnished  by  tho  Quartermaster's  Departmeut. 
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D. — Statement  of  amounts  received  from  the  sale  of  surplus  service/ihUf  (old  patte)^,)  unserrice- 
abh'y  damaged,  and  irregular  arlicJ en  of  clothing ,  t^'c.,  sold  at  the  principal  depots,  if-c. ;  also 
the  amount  derived  from  sales  to  officers  during  the  fiscal  year  ending  June  30,  1874. 

From  sales  at  Jefferson  ville,  Tnd $433  75 

From  sales  at  Philarlelphia,  Pa 549,790  41 

From  sales  at  the  other  depots,  &c.,  of  the  Quartermaster's  Department.  193, 119  49 

From  sales  to  officers *23, 365  74 

Total 766,715  39 

Respectfully  submitted. 

J.  D.  BINGHAM, 
Quartermaster  and  Bvt.  Brig.  Gen.f  U,  S,A, 
Quartermaster-General's  Office, 

September  26, 1874. 


E. — Statement  showing,  as  far  as  can  he  ascertained  from  the  records  of  the  Quartermaster- 
Generals  Office,  the  quantities  of  old-pattern  clothing  sold  under  the  act  of  March  3,  1873, 
at  the  rarious  depots  andposis  during  the  fiscal  year  ending  June  30, 1874;  also  the  amount 
realised  from  said  sales. 


102,973  nnifonn-hats. 
179,258  uuiformhat  feathers. 
211,162  uutform-hat  eagles. 
5(),  176  uniform-hat  cross-sabers. 
34, 131  uniform-hat  cross-cannons. 

141  uniform-hat  trumpets. 
7,589  uniform-hat  sockets. 

140  uniform-hat  wreaths  for  hospital- 
stewards. 
1,905  uniform-hat  cords  and  tassels. 
1,208  uniform-hat  shells  and  dames. 
19, 270  uniform-hat  castles. 
lOo,  760  uniform-hat  bugles. 
1, 572  uniform-caps,  light  artillery. 

.542  uniform-cap  bauds  and  tassels. 
1,361  uniform-cap  hair  plumes. 

895  uniform-cap  tulii>s. 
1, 225  uniform-cap  rings. 
89,  d'M  forage-caps. 
25,884  forage-cap  covers. 
H4,542  metallic  letters. 
724,563  metallic  numbers. 
7,639  uniform-coats,  ordnance. 
3, 862  uniform-coats,  engineers. 
44,221  uniform-coata,  artiller>\ 
77,260  uniform-coats,  infantry. 
767  uniform-coata,  assort^^d. 
988  pairs  metallic  scales,  uon-commis- 
f^ioned  staff. 
4, 460  pairs  metallic  scaler,  sergeants. 
95,4^2  pairs  metallic  scales,  corporals, 

&c. 
2, 501  buttons  for  metallic  scales. 


955 

50,781 

145,293 

5,377 

123, 625 

241,391 

10,903 

54, 989 

3,280 

398 

451 

2,820 

758 

489 

991 


slides  for  metallic  scales. 

uniform- jackets,  artillery. 

uniform-jackets,  cavalry. 

uniform -jackets,  assorted. 

sack-coats,  lined. 

sack-coats,  unlined. 

pairs  boots,  pegged  and  sewed. 

pairs  bootees,  pegged  and  sewed. 

sashes. 

pairs  leggins. 

gaiters. 

leather  stocks. 

woolen  blankets. 

pairs  chevrons,  hospital-stewards'. 

pairs     chevrons,    ordnance  -  ser- 


134  pairs  chevrons,  sergeant-miyors'. 
172  pairs  chevrons,  quartermaster-ser- 


833 

32,598 

3,662 

359 

67,188 

18,113 

173, 694 

250,073 

433, 1.56 

40,294 


pairs  chevrons,  commissary-ser- 
geants'. 

pairs  chevrons,  first  sergeants'. 

pairs  chevrons,  sergeants'. 

pairs  chevrons,  corporahs'. 

pairs  chevrons,  service. 

pairs  chevrons,  miscellaneous. 

yards  lace  silk,  half  inch. 

yards  lace,  sergeants,  one  and  a 
half  inch. 

yards  lace,  corporal,  half  inch. 

yards  lace,  three-eighths  inch. 

yards  lace,  miscellaneous. 


Tlie  amount  realized  from  the  sale  of  the  above-named  articles  of  clothing  was 
$478,161.79.    This  amount  is  included  in  the  total  amount  of  sales  specified  in  state- 
ment marked  D. 
Respectfully  submitted. 

J.  D.  BINGHAM, 
Quartermaster  and  Bvt,  Brig,  Gen,,  U,  S,  A, 

Quartermaster-General's  Office, 

September  26,  1874. 

*  Of  thin  araonnt.  $1.'>.4S4.12  were  covered  into  the  Treasury  to  bo  credited  to  appropriation  for  fiscal 
year  eudiug  Jane  30,  Itli. 
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F. — Statemenf  of  the  amounts  received  and  expended  by  the  Quartermaster^ a  Department  on  ao- 
count  of  clothing^  camp  and  garrison  equipage^  during  the  fiscal  year  ending  June  30, 1874. 


Receipts. 

Amount. 

Expenditures. 

Amount. 

Appropriated  l»v  Conpreas'. 

«1, 523, 508  81 

15.  484  12 
75l,2.'U  27 

Expended  for  clothing  and  equipage 
Covered  into  the  Treasury  from 

$1  538  609  00 

Deposited  by  otiScers  in  the  Treas- 
ury   

751  231  27 

Received  from  sales 

Balance  in  Treasury  June  30, 1874 
Total 

383  93 

Total 

2,290,224  20 

2, 290,  224  20 

Respectfully  submitted. 


QUABTERMASTBR  GeNEOAL'S  OFFICE, 

September  26, 1874. 


J.  D.  BINGHAM. 
Srtv.  Brig.  6eti.  and  Quarter  muster,  U.  S.  A. 
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H. — Statement  showing  quantity  of  clothing  issued  to  the  destitute  poor  of  the  District  of 
Columbia^  under  act  of  Congress  approved  April  20^X871,  during  the  fiscal  year  ending 
June  30,  1874 ;  also  showing  aggregate  value  of  clothing  issued  under  said  act  since  the 
date  of  its  passage. 


427  great-coats,  foot  and  moanted. 

47  wooleu  blaukets. 
218  pairs  boots. 

98  pairs  bootees. 

47  shirts. 


69  pairs  stockings. 
^190  pairs  trousers,  foot. 

21  sack-coats,  lined. 
103  sack-coats,  nnlined. 

49  pairs  trousers,  mounted. 
396  pairs  drawers. 

Value  of  issues  during  fiscal  year  ending  Jane  30,1871 $811  50 

Value  of  issues  during  fiscal  year  ending  June  30,1872 1,907  10 

Value  of  issues  during  fiscal  year  ending  June  30,1873 3,398  00 

Value  of  i88nes  during  fiscal  year  ending  June  30,1874 3,882  87 

Total .' 9,999  47 

Respectfully  submitted : 

J.  D.  BINGHAM, 
Quartermaster^  Bvt,  Brig,  General,  U.  S.  J, 
Quartkrmaster-Gekeral's  Office, 

SepUmber  26,  1874. 


I. — Statement  shotting  number  of  claims  received  and  acted  upon  during  the  fiscal  year  ending 
June  30,  1874,  on  account  of  clothing  and  equipage. 

Nine  claims  received,  amounting  to $9, 122  24 

Tbree  claims  referred  to  the  Third  Auditor  of  the  Treasury,  recommended 

for  settlement,  amounting  to  561  99 

Eight  claims  referred  to  Third  Auditor  of  the  Treasury,  recommended  to  be 

rejecte<l,  amounting  to 9,519  95 

Respectfully  submitted : 

J.  D.  BINGHAM, 
Quartermaster,  Brt,  Btig,  General,  U,  S.  A, 
Quartermaster-General's  Office, 

September  26, 1874. 


K. — Statement  of  returns  of  clothing^  camp  and  garrison  equipage,  received,  examined,  and 
transmitted  to  the  Treasury  Department,  and  of  letters  received  and  written,  during  the 
fiscal  year  ending  June  30,  1874. 

Number  of  returns  of  clothing  and  equipage  on  hand  June  30, 1873 376 

Number  of  returns  of  clothing  and  equipage  received  during  fiscal  year 4, 153 

Total 4,529 

Number  of  returns  of  clothing  and  equipage  examined  and  transmitted  to 
Treasury  Department 3, 460 

Returns  remaining  on  hand  June  30, 1874 1, 069 

Number  of  letters  received  pertaining  to  settlement  of  officers*  accounts 4,004 

Number  of  letters  received  pertaining  to  purchase,  manufacture,  and  issue  of 
clothing  and  equipage 2,166 

Totol 6,170 

Number  of  letters  written  pertaining  to  settlement  of  officers'  accounts 8, 590 

Number  of  letters  written  pertaining  to  purchase,  manufacture,  and  issue  of 
clothing  and  equipage 3,271 

Total 11,861 

R**Hi)ectfully  submitted  : 

J.  D   BINGHAM, 
Quartermaster,  Bvt,  Brig,  General,  U,  S.  A. 

QlARTKnMASTER-GEXERAl/s  OFFICE, 

September  26,  1874. 
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Y. — Report  of  Maj,  M.  L  Ludington^  Quartermaster^  U.  S.  A, 

War  Department, 
Quartermaster-General's  Office, 

Washington^  D.  C,  August  29,  1874. 
General  :  I  have  the  honor  to  submit  the  following  report  of  the 
operations  of  this  Office  pertaining  to  transportation,  regular  and  miscel- 
laneous supplies,  barracks  and  quarters,  miscellaneous  claims,  and 
claims  under  the  act  of  July  4, 1864,  during  the  fiscal  year  ending  June 
30,  1874. 

INDEBTED  RAILROAD  COMPANIES. 

At  the  close  of  the  fiscal  year  ending  June  30, 1873,  there  was  due 
the  United  States  from  railroad  companies  which  purchased  railway- 
material  and  rolling-stock  under  the  provisions  of  Executive  orders  of 
August  8  and  October  14,  1865,  and  for  repairs  to  railroads  during  the 
war,  the  sum  of  $4,658,924.04.  During  the  fiscal  year  ending  June  30, 
1874,  interest  has  accrued  upon  this  indebtedness  and  expenses  have 
been  incurred  to  the  amount  of  $98,479.77,  and  payments  in  cash  and  by 
transportation  and  postal  services  have  been  made  and  credited  to  the 
respective  companies  to  the  amount  of  $116,790.91.' 

On  the  1st  day  of  July,  1874,  there  remained  an  indebtedness  of 
81,897,397.03  to  be  collected  by  the  Quartermaster's  Department,  not 
including  the  sum  of  $43,754.40  due  from  the  Mississippi,  Gainesville 
and  Tuscaloosa  Railroad  Company,  which  cannot  be  collected  by  reason 
of  the  bankruptcy  of  the  company  ;  and  also  not  including  the  amount 
due  from  the  East  Tennessee  and  Virginia,  the  East  Tennessee  and 
Georgia,  the  Nashville  and  Chattanooga,  and  the  Nashville  and  Decatur 
Kailroad  Companies,  $2,699,470.60,  compromised  under  the  act  of  March 
3,  1871,  for  $1,265,000,  and  made  payable  to  the  assistant  treasurer  ot 
the  United  States  at  New  York  City. 

The  actual  decrease  of  the  debt  during  the  year,  including  the  payment 
of  accrued  interest,  but  not  including  the  reduction  by  compromise,  was 
$28,311.14. 

Accompanying  this  report  is  a  statement,  marked  A,  showing  the 
original  indebtedness  of  each  company ;  the  total  increase  on  account  of 
interest  and  expenses;  the  increase  or  decrease  of  the  debt  of  each  com- 
pany during  the  year 5  the  payments  made  during  the  year;  the  total 
l)ayments  to  June  30,  1874;  and  the  balance  unpaid  June  30,  1874. 

The  indebtedness  of  the  Alabama  and  Chattanooga  Railroad  Company 
was  fully  discharged  during  the  j'ear  by  the  payment  in  cash,  and  by 
transportation  and  postal  services,  of  the  balance  due,  $4,037.74. 

The  Alexandria,  Loudoun  and  Hampshire,  the  Mobile  and  Ohio,  and 
the  southwest  branch  of  the  Pacific  Railroad  of  Missouri,  (now  part  of 
the  Atlantic  and  Pacific  Railroad,)  reduced  their  indebtedness,  respect- 
ively, $2,387.20,  $31,653.36,  and  $14,182.30;  total,  $48,222.86,  in  addition 
to  paying  on  account  of  interest  $5,559.71 ;  making  their  total  payments 
$53,782.57. 

The  indebtedness  of  the  Edgefield  and  Kentucky,  the  Knoxville  and 
Kentucky,  the  McMinnville  and  Manchester,  the  Memphis,  Clarksville 
and  Louisville,  the  Memphis  and  Little  Rock,  the  Nashville  and  North- 
western, and  the  Selma,  Rome  and  Dalton  Railroad  (companies  has  in- 
creased $83,262.67.  These  companies,  however,  paid  on  said  indebted 
uess  $8,367.85. 

In  addition  to  the  amount  stated  to  have  been  received  and  applied 
to  the  liquidation  of  the  debts  of  these  companies,  accounts  for  the 
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transportation  of  troops  and  property  of  the  United  States  remain  unad- 
justed as  follows,  to  wit: 

In  the  Treasury  Department,  for  services  prior  to  July  1, 1872. 

East  Tennessee  and  Virginia  Railroad  Company $20  1 1 

luast  Tennessee  and  Georgia  Railroad  Company 22  8:? 

Mobile  and  Ohio  Railroad  Company 42,299  93 

Memphis,  Clarksville  and  Lonisville  Railroad  Company 6, 343  03 

^jashville  and  Northwestern  Railroad  Company 190  40 

S^lma,  Rome  and  Dalton  Railroad  Company 1,880  8  i 

Missonri  PaciHc  Railroad  Company 841  00 

Edgefield  and  Kentucky  Railroad  Company 48  56 

Total 51,646  74 

In  the  Treasury  Department^  for  services  since  July  l^  1872. 

Mobile  and  Ohio  Railroad  Company $2,145  24 

Memphis,  Clarksville  and  Louisville  Railroad  Company 91  24 

Total 2,236  48 

Tliere  is  also  due  for  postal  services  rendered  by  these  railroad  com- 
panies the  following  sums,  to  wit : 

For  services  prior  to  July  1,  1872. 

Knoxville  and  Kentucky  Railroad  Company,  for  services  from  October  1, 

1871,  to  June  30,  1872 $540  75 

McMinnville  and  Manchester  Railroad  Company,  for  services  from  July  1, 
1870,  to  June  30,  1872 3,500  0 

Memphis  and  Little  Rock  Railroad  Company,  for  services  from  July  1,  1871, 

to  June  30,  1872 13,400  0 

Nashville  and  Northwestern  Railroad  Company,  for  services  from  Septem- 
ber 1.  1867,  to  August  5, 1868 2,565  00 

For  services  from  July  1,  1871,  to  June  30, 1872 12,7.^^0  00 

Total 32,755  75 

For  services  since  July  1,  1872. 

Knoxville  and  Kentucky  Railroad  Company $1,482  00 

McMinnville  and  Manchester  Riiilroad  Company 1,554  37 

Meniphisaud  Little  Rock  Railroad  Company 2«  800  00 

NaHhville  and  Northwestern  Railroad  Company 2.5,981  31 

Selma,  Rome  and  Dalton  Railroad  Company 47,500  00 

Total 103,317  68 

These  sums,  due  for  military  transportation  and  postal  service,  both 
prior  and  subsequent  to  July  1,  1872,  should  all  be  placed  to  the  credit 
of  the  respective  companies.  Attention  is,  however,  invited  to  the  fact 
that  under  the  provisions  of  the  act  making  appropriations  for  the  leg- 
islative,  executive,  and  judicial  expenses  of  the  Government  for  the 
year  ending  June  30, 1875,  approved  June  20, 1874,  directing  '*  that  from 
and  alter  the  Ist  day  of  July,  1874,  and  for  each  year  thereafter,  the 
Serrotiry  of  the  Treasury  shall  cause  all  unexpended  balances  of  appro- 
jiriations  which  shall  have  remained  upon  the  books  of  the  Treasury  for 
two  fiscal  years  to  be  carried  to  the  surplus  fund  and  covered  into  the 
Treasury,"  •  •  •  •  there  is  no  money  with  which  to  pay  the  ac- 
counts for  services  prior  to  July  1,  1872;  an  appropriation  is,  therefore, 
uucessary  before  the  companies  can  receive  credit  for  these  amount^*, 
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which  credit,  however,  in  case  of  transportation  service,  is  to  be  given 
as  at  date  of  the  first  of  the  month  succeeding  that  in  which  the  service 
was  rendered. 

In  the  last  annaal  report  attention  was  invited  to  the  necessity  of 
such  legislation  as  would  authorize  the  PostOSice  Department  to  pay 
over  to  this  Department  the  postal  earnings  of  the  indebted  railroad 
companies,  that  the  amount  might  be  credited  to  the  companies  accord- 
ing to  contract.  As  the  difQculties  then  referred  to  still  exist,  I  renew 
my  suggestions  for  such  legislation  as  will  remove  them,  viz;  the  passage 
of  a  law  authorizing  the  Postmaster-General  and  the  Auditor  of  the 
Treasury  for  the  Post-OflSee  Department  to  pay  to  the  Quartermaster's 
Department  the  amount  due  and  to  become  due  for  postal  services  ren- 
dered by  indebted  railroad  companies,  until  notified  by  the  Quarter- 
master-General that  the  companies  are  no  longer  indebted  to  the 
Quartermaster's  Department. 

No  progress  has  been  made  in  the  suits  against  the  Nashville  and 
Northwestern  and  theMcMinnville  and  Manchester  Eailroad  Companies, 
so  far  as  I  am  advised. 

The  suit  against  the  Knoxville  and  Kentucky  Railroad  Company  is,  I 
am  informed,  in  a  fair  way  to  be  settled  under  the  act  of  March  3,  1871. 

Suit  has  been  commenced  against  the  Memphis  and  Little  Rock  Rail- 
road Company  to  recover  the  amount,  $92,845.47,  due  from  that  com- 
pany. 

A  suit,  commenced  by  individual  creditors,  is  pending  against  the 
Selma,  Rome  and  Dalton  Railroad  Company.  The  claim  of  the  United 
States  against  that  company  has  been  fully  proved  and  filed  with  the 
court  by  the  United  States  attorney  for  the  middle  district  of  Ala- 
bama, who  writes  that  the  interests  of  the  United  States  are  fully 
protected,  and  that  the  Government  will  probably  realize  the  full  amount 
of  its  claim. 

A  sale  of  that  portion  of  the  road  lying  in  the  State  of  Georgia  was 
ordered  by  the  State  court  to  take  place  July  7,  1874.  It  has,  how- 
ever, been  postponed  to  September  1,  1874. 

During  the  fiscal  year  I  received  from  indebted  railroad  companies,  in 
money  and  postal  dues,  the  sum  of  $8,689.66,  which  has  been  deposite^l 
in  the  Treasury  of  the  United  States,  and  proper  credit  given  in  the 
accounts  of  the  companies  making  payment. 

TRANSPORTATION. 

It  is  shown  by  reports  of  officers,  so  far  as  received,  that  the  Quarter- 
master's Department  transported  by  rail,  water,  wagon,  and  stage, 
during  the  fiscal  year,  44,159  persons,  5,833  animals,  and  198,409,236 
pounds  of  material. 

The  following  were  the  large  movements  of  troops  during  the  year: 

The  First  lufantry,  from  the  Military  Division  of  the  Atlantic  to  the 
Department  of  Dakota. 

The  Twenty-second  Infantry,  from  the  Department  of  Dakota  to  the 
Military  Division  of  the  Atlantic. 

The  Nineteenth  Infantry,  from  the  Department  of  the  Gulf  to  the  De- 
partment of  the  Missouri. 

The  Third  Infantry,  from  the  Department  of  the  Missouri  to  the  De- 
partment of  the  Gulf. 

The  Eighth  lufantry,  from  the  Department  of  the  Platte  to  the  Mili- 
tary Division  of  the  Pacific. 

The  Twenty  third  Infantry,  from  the  Department  of  Arizona  to  the 
Department  of  the  Platte. 
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RAILROAD  TRANSPORTATION. 

The  reports  of  officers  show  that  24,610  persons,  4,855  auimals,  and 
91,099,331  i>ouud8  of  material  were  carried  by  railroad. 

Amoant  paid  for  railroad  transportatioD,  as  reported  by  disbursing 
officers  of  this  Department $795,790  45 

Auionnt  of  accoants  for  similar  service  rendered  daring  the  fiscal  year 
referred  by  this  Office  to  the  Treasury  Department  for  settlement 255, 165  95 

Total  settlements  for  railroad  transportation  service  daring  the  year. . .     1, 051, 956  40 

Under  the  present  system  of  transportation,  the  Department  has,  as 
a  rule,  secured  the  lowest  practicable  rates.  In  the  transportation  of 
detachments  or  large  bodies  of  troops,  and  in  shipments  of  large  quan- 
tities of  freight,  special  i*ates  have  generally  been  made,  more  favorable 
than  the  lowest  tarift*  rates  published  by  the  railroad  companies. 

The  following  is  a  statement  of  the  transportation-service  performed 
by  the  Pacific  Kailroads  for  this  Department  during  the  fiscal  year: 


Names  of  companies. 


•ss. 
II 


11 


^1 

II 


Union  Pftclflc  Railroad 

(.'outral  Pacific  Itailroad  of  California 

KanMifl  Pacific  KAilniad 

Sioux  City  and  Pacific  Railroad 

ToUl 


5.823 

1,199 

1,176 

325 


1,442  I 
120  I 
179  , 

40  . 


8,523 


IP,  723. 652 
2.797.254 
2,116,139 
1, 625,  414 


1,7{^1  j    25,262,459 


The  cost  of  service  performed  by  the  Pacific  Railroads  during  the  fis- 
cal year,  so  far  as  accounts  have  been  received  at  this  Office,  may  be 
stated  as  follows : 


Names  of  companies. 


Union  Pnciflc  Railroad 

Central  rHclflc  Railroad  of  California. 

KaunaA  Pacific  Railroad 

Sioux  City  and  Pacific  Railroad 


Total. 


i 


555 


♦204.565  67 


47, 716  62 
396  75 


252,  679  04 


o  as  a 

J5  s « « - 


$32,316  34 


32,  316  34 


Total. 


1236, 882  01 


47,  716  62 
396  75 


2d4, 995  3d 


At  the  date  of  this  report  all  of  the  accounts  for  each  month's  service 
during  the  fiscal  year  have  not  been  received  at  this  Office ;  but  taking 
as  a  basis  the  monthly  average  value  of  the  accounts  already  presented 
for  settlement,  and  where  no  accounts  are  presented,  the  amount  of  the 
accounts  of  the  preceding  year,  and  adding  thereto  the  probable  cost 
of  the  movement  of  troops  made  late  in  June,  their  total  earnings  dur- 
ing the  year  would  be  as  follows : 
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Union  Pacific  Railroad  Company $306,589  98 

Central  Pacific  Railroad  Company,  (no  accounts  presented  by  this  com- 
pany for  service  during  the  year) 170, 000  00 

Kansas  Pacific  Railroad  Company 98, 978  16 

Sioux  City  and  Pacific  Railroad  Company ^ 4,761  00 

Total 580,329  14 

TJDder  act  of  Congress  of  March  3,  1873,  chapter  226,  section  2,  no 
payments  are  raade  to  these  companies  for  the  transportation  of  troops 
and  milirary  supplies;  but,  under  decision  of  the  Second  Comptroller  of 
the  Treasury,  the  amounts  so  earned  are  to  be  taken  from  the  appro- 
priations of  the  Quartermaster's  Department  for  Army  transportation, 
and  transferred  to  the  honorable  Secretary  of  the  Treasury,  to  be  cred- 
ited to  the  companies  on  their  respective  accounts  for  interest  due  by 
them  upon  United  States  bonds  issued  in  their  behalf. 

Congress,  at  various  times  since  September  20,  1850,  has  made  grants 
of  public  lands  to  aid  in  the  construction  of  certain  railroads,  and  at- 
tached certain  conditions  to  said  grants  for  the  transportation  of  prop- 
erty or  troops  of  the  United  States.  A  table  of  land  grant  roads  was 
published  in  General  Orders  No.  98,  Adjutant-General's  OflSce,  1872,  giv- 
ing the  names  of  the  roads  and  their  termini,  and  the  laws  relating 
thereto,  with  brief  extracts  therefrom,  as  far  as  they  relate  to  the  sub- 
ject of  military  transportation. 

By  an  act  entitled  "An  act  making  appropriations  for  the  support  of 
the  Army  for  the  fiscal  year  ending  June  30, 1875,"  approved  June  16, 
1874,  Congress  enacted  *'  that  no  part  of  the  money  appropriated  by  this 
act  shall  be  paid  to  any  railroad  company  for  the  transportation  of  any 
property  or  troops  of  the  United  States  over  any  road  which,  in  whole 
or  in  part,  was  constructed  by  the  aid  of  a  grant  of  public  land,  on  the 
condition  that  such  railroad  should  be  *  a  public  highway  for  the  use  of 
the  Government  of  the  United  States  free  from  toll  or  other  charge,' 
or  upon  any  other  conditions  for  the  use  of  such  road  for  such  trans- 
portation ;"  and  in  the  a€t  making  appropriations  to  supply  deficiencies 
in  the  appropriations  for  the  service  of  the  Government  for  the  fiscal 
years  ending  June  30, 1873  and  1874,  approved  June  20, 1874,  Congress 
enacted  "  that  no  part  of  the  sum  appropriated  by  any  provision  of  this 
act  shall  be  paid  to  any  railroad  company  which  has  received  a  grant 
of  land  on  the  condition  that  its  road  shall  be  '  a  public  highway  for  the 
transportation  of  the  property  and  troops  of  the  United  States  free  from 
toll  or  other  charge.'" 

The  law  first  mentioned,  as  construed  by  the  Solicitor-General,  in  opin- 
ion approved  by  the  Attorney-General,  and  published  in  General  Orders 
No.  84,  Adjutant  General's  Office,  1874,  prohibits  payment  to  all  rail- 
road companies  that  received  grants  of  land  on  any  condition  whatso- 
ever relating  to  military  transportation.  This  embraces  all  those  land- 
grant  roads  not  constructed  by  aid  of  a  grant  of  lands  on  condition  that 
such  railroads  should  be  and  remain  public  highways  free  from  toll  or 
other  charge  upon  the  transportation  of  property  or  troops  of  the  United 
States,  and  which  have  heretofore  received  full  compensation  for  such 
transportation,  viz:  the  Atlantic  and  Pacific  Railroad,  from  Springfield, 
Mo.,  to  the  Paqific  Ocean ;  the  Denver  Pacific  Railroad;  the  New  Or- 
leans, Baton  Rouge  and  Vicksburg ;  the  Northern  Pacific ;  the  Saint 
Joseph  and  Denver  City ;  the  Southern  Pacific  Railroad  of  California, 
and  Branch  Line ;  the  Texas  and  Pacific  and  the  Utah  Central  Rail- 
roads, with  the  exception  of  the  Oregon  Central  Railroad. 

TBe  law  last  quoted  does  not  prohibit  payment  out  of  the  moneys 
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therein  appropriated  for  military  transportation  over  the  before-named 
roads. 

To  provide  for  the  proper  carrying  out  of  these  laws,  the  di^ft  of  a 
general  order  pertiiining  to  the  subject,  and  including  a  revised  table  of 
land-grant  railroads,  has  been  prepared  in  this  Office  and  submitted  to 
the  Adjutant-General  of  the  Army,  with  recommendation  that  it  be  pub- 
lished in  general  orders. 

WAGON  AND  STAGE  TRANSPORTATION. 

There  were  transported  by  wagon  during  the  year  37,720,900  pounds 
of  military  stores;  and  by  stage  2,255  passengers,  and  7,299  pounds  of 
freight. 

Amonnt  paid  for  wagon-transportatioa,  a^  r^portad  by  dis  barsing  officers 

of  this  Department $916,785  97 

Amount  of  ncconnts  for  services  rendered  dnrinji;  the  fiscal  year,  referred 
by  this  O.lice  to  the  Treasary  Department  for  settlement 3,910  00 

Total  for  wagon-transportation  service  rendered  during  the  year  ..    920,695  97 
Amonnt  paid  for  stage-transportation,  as  reported  by  disbursing  officers 
of  this  Department 57,645  25 

Twenty-eight  contracts  for  wagon-transportation  were  made  during 
the  year. 

The  successful  award  of  the  contract  for  wagon-transportation  on 
what  is  known  as  "  Route  No.  2,"  for  the  period  from  the  past  to  the 
coming  spring,  was  delayed  longer  than  desirable,  causing,  in  conse- 
quence, some  embarrassment.  This  route  is  for  wagon-haul  from  most 
convenient  points  on  the  Atchison,  Topeka  and  Santa  F^,  Kansas 
Pacific,  Denver  and  Rio  Grande,  and  Missouri,  Kansas  and  Texas  Rail- 
roads to  posts  in  the  Department  of  Missouri  and  in  the  State  of  Texas 
north  of  the  Red  River  and  west  of  the  ninety-seventh  meridian,  and 
Gamp  Apache,  Arizona  Territory. 

Proposals  were  invited  to  cover  the  service  from  points  on  all  the 
railroads  named,  but  bidders  were  not  restricted  to  bidiUng  the  same 
rates  from  all  of  the  said  railroads.  The  lowest  bid  received  could  not 
be  accepted,  for  the  reason  that  it  was  made  on  condition  that  all  stores 
for  posts  in  New  Mexico  and  beyond  should  be  sent  over  the  Atchison, 
Topeka  and  Santa  ¥6  Railroad.  To  enter  into  any  such  contract,  re- 
stricting the  Government  to  the  use  of  any  oue  road  or  route,  was  con- 
sidered neither  advantageous  nor  proper. 

The  bidder  declined  to  enter  into  contract  to  haul  from  any  other 
railroad  at  same  rate,  or  to  accept  award  for  transportation  of  such 
stores  only  as  might  be  sent  over  the  Atchison,  Topeka  and  Santa  F^ 
Railroad.  The  contract  was  then  awarded  to  the  lowest  bidder  for  the 
whole  route,  but  he  declined  it,  on  the  ground  that,  owing  to  the  long 
delay  in  the  award,  he  had  gone  into  other  business;  and  the  next  low- 
est bidder  declined  it  for  the  same  rciison.  Tbe  contract  was  then,  on 
May  14,  awarded  to  the  lowest  bidder  next  in  order,  who  accepted  it,  at 
the  rate  of  *1.05  per  100  i>ouu(ls  per  one  hundred  miles.  The  previous 
contract  expired  March  31,  1874,  and  the  service  from  that  date  to  the 
time  the  existing  contract  was  awarded  and  accepted  was  secured  at 
rates  reasonable  under  the  circumstances. 

Upon  recommendation  of  the  chief  quartermaster.  Department  of  the 
Missouri,  the  Quartermaster-General  has  directed  that,  hereafter,  route 
No.  2  be  divided,  so  that  one  contract  shall  be  made  for  transportation 
from  the  termini  of  the  railroads  to  the  posts  in  Colorado,  New  Mexico 
and  Arizona,  and  another  contract  be  made  for  the  wagon  transporta- 
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tioD  from  the  Atchison,  Topeka  and  Santa  F^  Railroad  to  Camp  Sup- 
ply, Indian  Territory,  also  that,  hereafter,  these  contracts  be  made  to 
begin  and  end  with  each  fiscal  year,  instead  of  beginning  April  1  and 
ending  March  31,  as  heretofore. 

The  rapid  construction,  within  a  few  years  past,  of  railroads  toward 
and  into  Texas,  by  different  routes,  has  changed  materially  the  method 
of  supplying  certain  of  the  posts  in  that  State.  Formerly  stores  not 
produced  in  the  State  were  sent  by  the  Gulf  to  Indianola  and  Galveston, 
thence  by  short  rail-routes  and  long  wagon-haul  to  destination. 

Now  supplies  from  the  Mississippi  Valley  and  the  east  are  carried  by 
rail  within  short  haul  of  those  posts.  At  the  letting  of  the  wagon  trans- 
portation contracts  in  the  Department  of  Texas  for  the  current  fiscal 
year,  exceedingly  low  rates  were  offered  by  the  railroad  companies  in 
competition. 

Proposals  were  also  offered  for  through  transportation  to  points  in 
Texas  from  Chicago,  Saint  Louis,  Jeft'ersonville,  Leavenworth,  and  even 
from  New  York. 

It  was  considered  by  the  War  Department  that  to  accept  any  one  of 
these  through  proposals  would  be  to  tie  up  the  Department  to  one  price 
for  the  whole  year  in  a  fluctuating  market ;  to  place  the  transportation 
of  stores  required  to  pass  over  many  railroads  in  the  hands  of  one  or  two 
contractors;  to  involve  the  Department  in  a  contract  providing  for  the 
payment  of  money,  proportions  of  which  would,  in  all  probability,  be 
paid  into  the  hands  of  land-grant  railroads  on  the  route,  in  violation  of 
the  law  of  Congress  prohibiting  any  payments  to  such  railroads  for  the 
transportation  of  military  supplies.  Therefore,  it  was  directed  that  the 
contracts  should  be  limited  to  the  transportation  by  wagon  from  the 
several  railroad  depots  or  stations  which  might  be  considered  the  most 
advantageous  initial-points  for  such  wagon-transportation  in  Texas ;  and 
further,  for  the  transportation  by  sea  from  New  Orleans  to  the  coast  of 
Texas  of  such  supplies  as  might  be  sent  over  that  route. 

It  was  also  directed  that  no  contract  should  be  made  for  the  trans- 
portation of  freight  by  rail  from  Saint  Louis,  Chicago,  and  other  north- 
ern depots  to  points  in  Texas;  but  that  officers  who  make  the  shipments 
from  those  cities  and  depots  should  take  advantage  of  the  best  rates 
attainable  at  the  time  of  shipment,  and  not  be  confined  to  any  one 
route  or  a  fixed  mte. 

The  contracts  recently  made  for  wagon-service  on  the  plains  show, 
generally,  a  marked  diminution  in  prices  to  be  paid  tor  such  service,  as 
compared  with  previous  years,  which,  in  connection  with  the  advance 
of  railroads,  materially  reduces  the  cost  of  supplying  the  remote  military 
posts. 

WATER-TRANSPORTATION. 

There  were  carried  by  water  for  the  Department  during  the  fiscal 
year,  17,294  persons,  978  animals,  and  69,581,706  pounds  of  material. 

The  amount  paid  on  acconnt  of  this  service  by  disbarsiDg  officers  daring 

the  year,  so  far  as  reported,  was $522,978  13 

Accounts  and  claims  for  similar  service  rendered  daring  the  fiscal  year, 
audited  in  this  Office,  and  referred  to  the  Treasury  for  settlement, 
amounted  to 4,857  G2 

Total 527,835  75 

The  following-named  vessels,  owned  by  the  War  Department,  have 
been  in  service  of  the  Quartermaster's  Department  during  the  fiscal  year, 
viz :  Steam-tug  General  A,  A.  Humphreys,  employed  at  Boston  {  pro- 
peller General  McPherson,  employed  at  San  Francisco  j  schooner  Mar- 
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^aret,  employed  at  Portland,  Greg. ;  steam-launch  Pulaski,  employed  at 
Fort  Pulaski,  Georgia,  and  en  route  to  Fort  Monroe,  Virginia ;  steam- 
launch  General  Greene,  employed  at  Fort  McHeury,  Maryland  5  schooner 
Matchless,  employed  at  Key  We«t  and  Fort  Jefferson,  Florida.  The  cost 
during  the  year  of  running  and  maintaining  these  vessels  was  $38,160.74. 
Vessels  of  different  kinds  have  at  various  times,  as  the  necessities  of 
the  service  required,  been  employed  by  charter  or  otherwise  during  the 
year,  at  an  expense  of  $24,262.50,  which,  together  with  cost  of  running 
and  maintaining  vessels  owned  by  the  United  States,  is  included  in  the 
amount  hereinl^fore  reported  as  having  been  paid  on  account  of  water- 
transportation  by  disbursing  officers  of  this  Department. 

STEAM-LAUNCHES. 

Under  authority  granted  by  Secretary  of  War,  the  Quartermaster- 
General  has  had  constructed  or  purchased  a  number  of  steam-launches 
for  use  of  forts  along  the  coast. 

In  March,  1874,  a  steam-launch  was  purchased  by  the  Quartermas- 
ter's Department  from  Mr.  A.  L.  Archambault,  Kensington  Iron  Works, 
Philadelphia,  Pa.,  for  the  sum  of  $5,250,  and  is  now  employed  at  Fort 
McHenry,  Maryland,  in  carrying  the  mail,  passengers,  and  military 
supplies,  making  three  trips  daily  between  the  fort  and  Baltimore  City, 
a  distance  of  two  and  one-half  miles.  This  launch,  named  the  Gen- 
eral Greene,  after  General  Nathaniel  Greene,  who  was  Quartermaster- 
General  from  1778  to  1780,  is  50  feet  long  over  all,  12  feet  beam,  4  feet 
hold,  engine  cylinder  9  by  10  inches,  with  horizontal  tubular  boiler, 
and  has  a  small  cabin,  capable  of  seating  comfortably  ten  or  fifteen  per- 
sons. It  is  reported  that  this  launch  makes  the  above-mentioned  trip 
in  between  fifteen  and  twenty  minutes,  with  a  pressure  of  from  35  to 
50  [)ounds  of  steam,  and  that  the  amount  of  coal  consumed  is  less  than 
500  poundn  per  day.  The  crew  consists  of  four  enlisted  men.  The  total 
cost  of  running  this  launch  is  estinmted  at  $2.50  per  day. 

A  steam-launch,  named  the  General  Jesup,  after  General  Thomas  S. 
Jesup,  who  was  Quartermaster-General  from  1818  to  1860,  constructed  by 
the  New  York  Safety  Steam-Power  Company,  of  New  York,  was  pur- 
chased in  June,  1874,  for  $5,000,  and  dispatched  to  Fort  Adams,  Rhode 
Island,  for  service  between  the  fort  and  Newport,  R.  I.  This  launch  is  56 
feet  in  length,  10  feet  beam,  4  fe^t  8  inches  depth  of  hold,  and  has  a  verti- 
cal boiler  50  inches  in  diameter ;  shell  of  steel,  with  plates  f  inch  in 
thickness.  Twelve  persons  can  be  seated  comfortably  in  its  cabin. 
The  hull  is  of  oak,  and  copper-fastened  throughout. 

On  a  trial-trip  the  launch  easily  steamed  about  ten  miles  per  hour 
with  a  pressure  of  90  pounds,  and  the  trip  from  New  York  to  Fort 
Adams,  a  distance  of  about  one  hundred  and  thirty-five  nautical  miles, 
was  made  at  an  average  speed  of  seven  and  one-half  nautical  miles  per 
hour. 

Instructions  have  been  given  for  the  construction  by  and  purchase 
from  the'New  VTork  Safety  Steam-Power  Company  of  two  more  launches, 
one  for  the  use  of  the  garrison  at  Fort  Hamilton,  New  York  Harbor,  and 
the  other  for  use  of  the  garrisons  of  the  forta  in  Boston  Harbor. 

The  steam  launch  Pulaski,  built  in  February,  1872,  by  Messrs.  Pusey, 
Jones  &  Co.,  of  Wilmington,  Del.,  and  purchased  by  the  Quartermaster's 
Department  to  run  between  Fort  Pulaski  and  Savannah,  Ga.,  rendered 
good  service  at  that  post  from  April,  1872,  until  the  abandonment  of  the 
post  in  Uct*»ber,  1873.  After  repairs  at  Charleston,  S.  C,  the  launch  w  as 
transferred  to  Fortress  Monroe,  Virginia,  and  is  now  in  use  at  that  post. 
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TRANSPORTATION  APPROPRIATION  AND  ITS  DISBURSEMENT. 

The  amount  appropriated  for  the  fiscal  year  1873-'74  was  $4,500,000. 

Eecapitttlation  of  expenditures  made  from  appropriaUon  for  Army-transportation  up  to  July 
1,  iy74,  for  transportation-service  rendered  during  the  fiscal  year  1873-74. 


Kind  of  transportation. 


Passengera.  i     Freight. 


Expendi- 
tures. 


Total. 


For rallroad-transportation |  •504.227  08  $542,96961 

For  WAter-transportatioD,  including  expenses  i 

of  rnnning  and  maintaining  Government 

vessels |  134,100  84  j  353,947  67 

For  wagon-transportation , ,  810,558  51 

For  stage-transportation '  55,481  71  |  2,163  54 

Total 694,409  63  1,709,639  33 


$4,759  71  I  11,051,956  40 


39, 187  24  527,  W5  75 

110,137  46  I        9-20.695  97 
57,645  25 


154,084  41       2,558,133  37 


For  purchase  of  transportation-animals ;  for  purchase  and  repairing  of  Army  and  spring 
wagons,  carts,  harness,  d:c. ;  for  hire  of  teamsters ;  for  pumps  and  other  apparatus  to 
supply  posts  with  water :  for  building  and  repairing  wharves :  for  digging  wells ;  for 
telegrams ;  for  purchase  of  steam-launches ;  and  for  tolls— estimated 


Grand  total. 


817, 273  03 


3, 375,  406  40 


Amouut  of  appropriation  remaining  in  the  Treasury  June  30,  1874, 
$1,124,593.60. 

To  make  settlement  for  transportation  service  rendered  by  Pacific  Rail- 
roads during  the  year,  the  cost  of  which  is  estimated  to  amount  to  about 
$5iS0,0OO,  and  also  to  make  payment  on  other  accounts  chargeable  to 
this  appropriation,  will,  it  is  thought,  absorb  about  all  of  the  balance  in 
the  Treasury  June  30. 

TRANSPORTATION  ACCOUNTS  OF  PREVIOUS  FISCAL  YEARS. 

During  the  fiscal  year  accounts  and  claims  for  transportation  service 
performed  during  previous  fiscal  years  were  referred  by  this  Office  to  the 
Treasury  for  settlement  as  follows: 

For  railroad-transportation $331,835  17 

For  wat^r-transportation 104,  H08  68 

For  wagon-transportation 144, 229  63 

For  stage-transportation ., 6, 252  23 

For  miscellaneous  transportation-claims,  tolls,  and  telegrams 167, 926  97 

Total 775,052  68 

MILITARY  TELEGRAPH. 

By  act  of  Congress  of  March  3,  1873,  (17  Stat,  p.  528,)  the  sum  of 
$50,311.80  was  appropriated  for  the  construction  of  a  military  telegraph 
from  San  Diego,  Cal.,  via  Fort  Yuma  and  Maricopa  Wells,  to  Prescott 
and  Tucson,  Ariz.  The  disbursement  of  this  appropriation  was  com- 
mitted to  the  oflicers  of  the  Quartermaster's  Department,  and  the  line 
was  completed  under  supervision  of  those  officers  and  others,  all  acting 
under  the  general  direction  of  the  commanding  officers  of  the  Military 
Division  of  the  Pacific,  and  the  Department  of  Arizona.  The  money 
was  not  available  until  July  1,  1873,  but  preliminary  steps  were  im- 
mediately taken  to  collect  material  on  the  line  of  the  proposed  telegraph. 
The  reconnaissance  commenced  at  Prescott  June  28,  1873,  and  ter- 
minated at  San  Diego  August  2,  1873.  The  work  of  construction  com- 
menced at  San  Diego  August  28,  1873;  at  Prescott  September  2,  1873; 
at  Yuma  September  20,  1873,  and  at  Maricopa  Wells  October  11,  1873. 
The  line  was  completed  its  entire  length  to  Tucson,  540  miles,  on  Decem- 
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ber  2, 1873 — that  is,  in  ninety-seven  days.  The  labor  of  construction 
was  performed  by  United  States  troops. 

Accompanying  this  report  will  be  found  papers  marked  B  and  C, 
extract  copy  of  reports  made  by  Capt.  George  F.  Price,  Fifth  Cavalry, 
in  charge  of  construction,  and  R.R.  Haines,  superintendent  of  construc- 
tion, forwarded  to  this  OflSce  by  the  chief  quartermaster  of  the  Military 
Division  of  the  Pacific,  and  giving  detailed  information  relative  to  the 
work  of  construction,  location  of  line,  &c. 

From  reports  of  officers,  so  far  as  received,  the  expenditure  from  the 
appropriation  made  by  Congress  for  the  construction  of  this  telegraph- 
line  was  as  follows: 

Pnrnhaso  of  wire  and  other  material.. $24,530  99 

Equipment,  iDclndlug  instraments,  books,  blanks,  and  tools  for  repairing 

tbeline 3,584  73 

Printing  rales  fur  regalating  line 55  55 

Services  of  civilians 7,375  38 

Purchase  of  poles 9,252  00 

Repairing  line  before  opening 44  21 

Total 44,842  86 

Amount  appropriated 50,311  80 

Balance 5,468  94 

Of  which  $5,086.51  is  reported  in  the  hands  of  officers,  and  the  remain- 
der, $382.43,  it  is  believed,  has  been  expended  in  constructing  the  line 
by  oflBcers  whose  reports  of  expenses  have  not  yet  reached  this  Office. 

It  is  shown  by  reports  of  officers  that  from  date  of  opening  of  line, 
November,  1873,  to  June  20, 1874,  5,134  messages,  containing  176,657 
words,  have  been  sent  by  this  telegraph. 

The  expenses  of  operating  the  line,  including  pay  of  operators,  rent 
of  offices,  repairs  and  renewal  of  line,  miscellaneous  office-expenses, 
delivery  of  messages,  &c.,  have  amounted  to  $7,102.81,  or  an  average  of 
$906.74  per  month. 

The  revenue  derived  from  private  messages  and  news  reports  has 
amounted  to  $5,930.78,  or  an  average  of  $757.12  per  month. 

Stations  were. established  along  the  line  at  the  following  places,  viz, 
San  Diego,  Gal. ;  National  City,  Cal. ;  Mountain  Springs,  Cal. ;  Yuma 
Depot,  A.  T.;  Stanwix  Station,  A.  T. ;  Maricopa  Wells,  A.  T.;  Camp 
Whipple,  A.  T.,  and  Tucson,  A.  T. 

In  return  for  a  liberal  donation  of  poles  by  the  citizens  of  Florence 
the  wire  was  run  to  that  town,  and  permission  given  to  open  an  office 
there  on  the  commission  basis;  but  so  far  as  this  Office  is  advised,  no 
steps  have  yet  been  taken  to  open  the  office  at  that  point.  This  Office 
has  been  recently  informed  that  the  station  at  National  City  has  been 
closed,  and  that  the  station  established  at  Mountain  Springs  has  been 
removed  to  Indian  Wells. 

By  an  act  entitled  "An  act  making  appropriations  for  sundry  civil 
expenses  of  the  Government  for  the  fiscal  year  ending  June  30, 1875, 
and  for  other  purposes,''  Congress  appropriated  $4,000,  to  enable  the 
Secretary  of  War  to  extend  the  line  of  military  telegraph  from  Prescott 
to  Camp  Verde  and  Camp  Apache,  in  Arizona.  Congress,  by  the  same 
act,  authorized  the  money  received  for  dispatches  sent  over  the  said 
lines  to  be  used  to  pay  the  expenses  of  operating  and  keeping  the  lines 
in  order,  and  also  enacted  "that  the  Chief  Signal-Officer  of  the  Army 
shall  have  the  charge  and  control  of  said  lines  of  telegraph  in  the  con- 
struction, repair,  and  operation  of  the  same." 

The  Chief  Signal-Officer  has  not  yet  assumed  entire  control  of  the  con 
structed  lines. 
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BARRACKS  AND  QUARTERS. 
MILITARY  BUILDINGS. 

Daring  the  year  the  construction  of  140  new  buildings  has  been  au- 
thorized. They  include  barracks,  officers'  quarters,  stables,  store-houses, 
guard-houses,  &c.  They  are  at  military  posts  in  the  States  of  Alabama, 
rioi'ida,  Kansas,  Massachusetts,  Missouri,  Nebraska,  South  Carolina, 
Virginia,  California,  Georgia,  Louisiana,  Maryland,  Minnesota,  North 
Carolina,  Tennessee,  Connecticut,  Kentucky,  Oregon,  Michigan,  New 
York,  Rhode  Island,  Texas,  and  the  Territories  of  Dakota,  New  Mexico, 
Utah,  Washington,  Wyoming,  Indian,  Arizona,  Montana.  Their  esti- 
mated cost  was  $313,233. 

WHARVES. 

Authority  has  been  given  for  the  construction  and  repair  of  wharves 
to  the  amount  of  $14,797.t 

REPAIRS. 

Upon  special  estimates  submitted  to  the  Secretary  of  War,  authority 
has  been  given  to  make  repairs,  alterations,  &c.,  of  public  buildings, 
and  for  the  construction  and  repair  of  cisterns,  &c.,  at  the  various  mili- 
tary posts  to  the  amount  of  8218,066. 

NEW  POSTS. 

In  the  annual  report  relative  to  barracks  and  quarters  for  the  fiscal 
year  ending  June  30,  1873,  it  was  reported  that  two  new  four-company 
posts  had  been  authorized  during  that  year  in  Arizona;  one  at  or  near 
Tucson,  and  one  near  the  mouth  of  the  San  Carlos  River,  at  a  cost  for 
both  of  not  over  $35,000 ;  troops  to  furnish  the  labor.  The  former  is 
now  known  as  Camp  Lowell ;  the  latter  as  Camp  Grant.  The  Secretary 
subsequently  increased  the  allotment  to  $50,000.  It  was  also  stated  in 
the  same  annual  report  that  the  Secretary  of  War  had  also  authorized 
a  remittance  of  $20,000  for  shelter  of  men  and  oflicers  at  Tulerosa,  New 
Mexico. 

From  reports  received,  it  appears  that  the  sum  of  about  $5,000  was 
expended  in  erecting  additional  structures  and  in  repairing  existing 
buildings  at  that  post;  and  the  Secretary  subsequently  authorized,  from 
the  $20,000  fund,  a  transfer  of  $6,000  for  completion  of  buildings  at 
Fort  Bayard,  N.  M.,  and  $9,000  tor  construction  of  a  new  post  at  Horse 
Creek,  eighteen  miles  from  Tulerosa. 

The  building  operations  at  Camp  Tulerosa  were  suspended  on  account 
of  the  removal  by  the  Interior  Department  of  the  Indians  from  the 
reservation  upon  which  the  proposed  post  was  to  be  located. 

Congress,  in  the  act  making  appropriations  for  support  of  the  Army 
for  fiscal  year  of  1873-'74,  approved  March  3,  1873,  authorLzed  the 
establishment  of  two  new  posts  between  the  Missouri  River  and  Fort 
Ellis,  but  made  no  specific  appropriation  for  these  two  particular  posts, 
their  cost  being  included  in  the  general  appropriation  of  $1,700,000  for 
that  year  for  barracks  and  quarters.  Under  that  authority  the  Secre- 
tary of  War  authorized  the  necessary  accommodations  for  a  new  six- 
company  cavalry  post  at  Fort  Abraham  Lincoln,  and  approved  plans  of 
buildings,  the  estimated  cost  of  which  was  reported  at  $90,903.46.  The 
buildings  proposed  were  as  follows:    3   two-company  barracks,  with 
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kitchens  and  wash-rooms ;  7  stables;  1  building  for  laundress's  quar- 
ters ;  guardhouse ;  granary ;  subsistence  store-house,  with  cellar  and 
office-room  ;  1  quartermaster's  store  house,  with  office-room  ;  3  buildings 
for  officers'  quarters ;  1  building  for  commanding  officers'  quarters,  mak- 
ing a  total  of  22  buildings,  the  estimated  cost  of  which  was  $94,003.39. 
Tbis  being  in  excess  of  the  sum  allowed,  it  was  decided  to  take  no  action^ 
in  regard  to  the  quartermaster's  store-house,  whose  cost  was  estimated 
at  $3,099.93,  until  the  other  work  had  so  far  progressed  as  to  determine 
whether  or  not  such  a  building  could  be  erected  without  carrying  the 
total  cost  beyond  the  amount  authorized. 

The  department  quartermaster  reported  December  20, 1873,  that  all  of 
the  buildings,  including  the  store-house  and  a  hospital-building,  were 
completed  according  to  the  plans,  with  exception  of  the  guard-house, 
laundress's  quarters,  and  dispensary  not  plastered  ;  and  that  the  total 
amount  expended  and  reported  up  to  December  20,  on  account  of  the 
aforesaid  buildings,  was  $73,033.03;  and  further,  that  although  there 
was  a  small  amount  still  due  not  yet  reported,  such  amount,  and  the 
cost  of  completing  the  plastering,  would  not  carry  the  total  cost  beyond 
$74,000,  or  $16,000  less  than  the  amount  authorized. 

No  definite  action,  so  far  as  known  to  this  Office,  has  been  taken  in 
regard  to  the  other  new  post  authorized  by  Congress  in  the  act  referred 
to. 

Btcapitnlaiion  of  the  erpendituren  specially  authorized  for  construction  of  new  buildings  at 
cHtahlished posts  ;  construction  andrtpair  of  cisterns;  miscellaneous  repairs  to  buildings  ; 
construction  of  neio  posts,  and  hmv  distributed. 

Department  of  Dakota tl44,316 

Department  of  Arizona 64, 939 

Department  of  the  Platte 150,  H27 

Department  of  the  East 47,429 

Department  of  the  Sooth 33,662 

Department  of  Texas 84,549 

Department  of  the  Gulf 5,966 

Department  of  the  Missouri 50,258 

Department  of  the  Colombia 47,490 

Department  of  California ,..  22,563 

Total 651,999 

Of  this  sum,  constructions,  repairs,  &c.,  to  the  amount  of  $43,370, 
though  approved  by  the  War  Department  during  the  fiscal  year,  were 
not  to  be  commenced,  nor  any  expenditure  incurred  therefor,  until  after 
July  1, 1874,  when  the  new  appropriation  became  available. 

HOSPITALS. 

During  the  fiscal  year  constructions,  repairs  to,  and  alterations  ot 
military-hospital  buildings  throughout  the  country  have  been  authorized 
by  the  Secretary  of  War  at  a  cost  of  $85,077. 

Work  to  the  amount  of  $9,500,  though  approved  during  the  year,  and 
included  in  the  $85,077,  was  not  to  be  commenced,  nor  any  expenditure 
incurred,  until  the  beginning  of  the  new  year. 

The  following  list  gives  the  locality  of  the  hospitals  and  the  amount 
of  expenditure  authorized  at  each  : 

Adams,  Fort,  R.I $1,900 

Angel  Island,  Cal 300 

Bridger,  Fort,  Wyo 360 

Barrancas,  Fort,  Fla fOO 

Baton  Rouge  Barracks,  La 800 

Brady,  Fort,  Mich 2,760 


Digitized  by  VjOOQIC 


QUARTERMASTER-GENERAL  179 

Columbus,  Fort,  New  York  Harbor 3,716 

Chirk,  Fort,  Texas 12,000 

Concho,  Fort,  Texas 187 

Dodce,  Fort,  Kans 1, 172 

Disappoiutnieiit,  Fort  Cape,  Wash 328 

Davis,  Fort,  Texas 7,900 

Foote,  Fort,  Md 646 

Griffin,  Fort,  Texas 500 

Hamiltou,  Fort,  New  York  Harbor 500 

Independence,  Camp,  Cal 2,125 

Jackson  Barracks,  La 3,235 

Klamath,  Fort,  Oreg 5,250 

Lincoln,  Fort  A.,  Dak 500 

Leavenworth,  Fort,  Kans 1,914 

Lamed,  Fort,  Kans 360 

Laramie,  Fort,  Wyo 5,000 

McDowell,  Camp,  Ariz 5,440 

McPhersor.,  Fort,  Nebr 385 

McHenry,  Fort,  Md 865 

Monroe,  Fort,  Va 5,835 

Mackinac,  Fort,  Mich 300 

Newport  Barracks,  Ky 1,000 

Niagara,  Fort,  N.  Y 92 

Ontario,  Fort,  N.  Y 50 

Omaha  Barracks,  Nebr 700 

Plattsburgh  Barracks,  N.  Y 90 

Pembina,  Fort,  Dak 489 

Preble,  Fort,  Me 343 

Porter,  Fort,  N.  Y 542 

Randall,  Fort,  Dak 30 

Supply,  Camp,  1.  T 200 

Sanders,  Fort,  Wyo 325 

Steele,  Fort  Fred.  Wyo 7,000 

Snelling,  Fort,  Minn 4,000 

Trumbull,  Fort,  Conn 491 

Wood,  Fort,  New  York  Harbor 150 

Wads  worth,  Fort,  New  York  Harbor 340 

Willet's  Point,  N.  Y 35 

Wingate,  Fort,  N.  Mex 483 

Wallace,  Fort,  Kans 793 

Wayne,Fort,  Mich 1,700 

Total 85  077 

The  appropriation  for  construction  and  repair  of  hospitals  was  $100,000. 
At  the  close  of  the  fiscal  year  there  remained  in  the  Treasury  to  the 
credit  of  the  appropriation  for  hospitals  for  1873-74,  $1,428.06. 

PIS^  BUILDINGS. 

During  the  fiscal  year  of  1872-'73,  a  short  tract  on  construction  in  pis^, 
extracted  from  Oreecy's  Dictionary  of  Civil  Engineering,  was  published 
•  and  distributed  to  officers  of  the  Army. 

It  is  reported  that  during  the  past  fiscal  year  nine  buildings,  consist- 
ing of  officers'  quarters,  stables,  &c.,  were  constructed  in  pis6  at  Gamp 
Verde,  Arizona,  and  that  the  walls  are  found  to  be  admirably  solid. 

The  following  is  an  extract  from  the  annual  report  of  Maj.  J.  J.  Dana, 
quartermaster,  U.  S.  A.,  for  the  fiscal  year  ending  June  30, 1874 : 

Experiments  in  the  oonstmction  of  pis^  walls  were  made  under  my  direction,  and 
resulted  so  favorahly  as  to  cause  them  to  he  adopted  on  my  recommendation  for  the 
buildings  authorized  by  the  War  Department  to  be  constructed  at  Camp  Verde,  ena- 
bling us  to  shelter  one  more  company  of  infantry  at  that  post,  with  sundry  other  build- 
ings in  excess  of  the  number  first  contemplated  in  the  estimate  originally  furnished, 
and  yet  within  the  sum  authorized  for  a  smaller  number  of  buildings 

The  walls  of  the  building  were  one  foot  thick ;  the  layer  of  earth  one  foo^*  high.  To 
facilitate  removal,  the  two  planks  forming  the  sides  of  the  mold  or  box  were  connected 
by  four  iron  rods,  two  at  each  end,  with  beads  and  nuts.    But  little  wetting  was  found 
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reqnisite  for  the  preparation  of  the  earth  ased,  which  was  such  as  is  used  for  making 
adobes. 

Good,  thorough  ramming  seemed  to  be  the  principal  thing  to  be  observed.  These 
walls  couhl  be  construct'ed  with  great  ease  and  rapidity  by  one  skilled  mason  or 
mechanic,  assistetl  by  two  or  three  soldiers,  and  at  a  cost  of  about  one-third  less  than 
that  of  adobes.  The  walls  were  admirably  solid,  and  when  covered  with  an  exterior 
coat  of  lime,  mortar,  or,  preferably,  hydraulic  cement,  are  sufficient  for  the  ordinary 
requirements  of  a  country  like  Arizona. 

Referring  to  the  subject  of  construction  in  pis6,  called  up  by  the  fore- 
going extract  from  Major  Dana's  report,  the  Quartermaster  General 
remarks,  August  25,  1874 : 

It  is  believed  that  it  will  generally  bo  found  that  the  greater  stability  of  walls  20 
inches  in  thickness,  as  used  in  France,  will  be  more  than  compensation  Yor  the  addi- 
tional labor. 

For  Interior  or  partition  walls,  not  carrying  floor-beams,  one  foot  will  be  generally 
sufficient. 

DEPOT-BUILDINGS  PROPOSED  AT  SAN  ANTONIO,  TEX. 

The  appropriation  of  $100,000  made  by  Congress  for  the  construction 
of  depot  buildings  at  San  Antonio,  Tex.,  has  not  been  drawn  out  of  the 
Treasury.  The  Secretary  of  War,  on  March  24,  1873,  directed  the 
Quartermaster-General  "  to  allow  no  action  to  be  taken  by  any  officer 
of  the  Quartermaster's  Department  looking  to  the  erection  of  these  depot- 
buildings  until  further  instructions." 

JEFFERSONVILLE  DEPOT. 

The  fireproof  buildings  and  appurtenances  at  this  depot,  authorized 
by  law,  (the  site  having  been  given  to  the  United  States,)  being  now 
complete,  or  nearly  so,  steps  have  been  taken  with  a  view  of  planting, 
&c.,  the  court-yard  thereat. 

A  design  for  beautifying  these  grounds  has  been  adopted,  and  instruc- 
tions given  to  have  the  work  done  as  funds,  from  time  to  time,  can  be 
spared  for  the  purpose. 

BUILDINGS  AUTHORIZED  TO  BE  SOLD. 

The  sale  of  fourteen  buildings,  old  store-houses,  stables,  &c.,  of  various 
dimensions,  together  with  refuse  material,  at  different  places  throughout 
the  country,  has  been  authorized. 

BUILDINGS  AND  LANDS    TRANSFERRED  TO  AND  FROM  THE  QUARTER- 
MASTER'S DEPARTMENT. 

By  letter  of  June  26,  1873,  the  Secretary  of  War  approved  a  request 
of  the  division  commander,  that  Charleston  Arsenal,  Charleston,  S.  C, 
be  turned  over  to  the  Quartermaster's  Dei)artment  for  occupancy  as  a 
garrison-post.    The  station  is  now  known  as  "  Charleston  Barracks." 

By  letter  of  August  23,  1873,  the  Secretaiy  of  War  advised  the  divis- 
ion commander  that  "the  Secretary  of  the  Interior  has  turned  over 
Fort  Walla  Walla  to  the  War  Department,  to  be  retained  as  long  as  it 
may  be  required  for  military  purposes." 

The  Government  buildings  at  Fort  Brooke,  Florida,  were,  on  February 
IG,  1874,  turned  over  to  the  custody  of  the  Treasury  Department  until 
further  orders. 

Two  buildings  at  Fort  Pulaski,  Georgia,  were,  on  February  6, 1874, 
transl'erred  to  the  custody  of  the  Engineer  Department. 

The  site  of  Camp  Ilualpai,  Arizona,  was  turned  over  to  the  Interior 
Department  April  22, 1874. 
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MILITARY  SITES  IN   TEXAS. 

The  unsatisfactory  tenure  by  which  the  United  States  holds  tlie  sites 
of  military  posts  in  Texas  has  heretofore  been  set  forth  in  previous 
annual  reports  of  this  OflBce. 

Congress,  March  3,  1873,  (17  Statutes,  page  G14,)  authorized  purchase 
of  the  sites  needed  at  a  fair  price,  upon  certain*  conditions  set  forth  in 
the  act. 

The  board  of  oflBcers  convened  in  pursuance  of  said  act  have  made 
reports  and  recommendations  relative  to  purchase  of  sites  at  the  follow- 
ing posts,  and  at  the  prices  stated,  viz : 

Fort  Browa ^25,000 

Fort  Clark 7,000 

Fort  Concbo ^ 6,400 

Fort  Davis 9,000 

Fort  Dnncau 10,920 

Fort  Griffin 4,200 

Fort  Mcintosh :j,000 

Fort  McKavit 15,000 

Fort  Quitman 3,840 

Fort  Stockton 12,000 

Ringgold  Barracks 10,000 

Total 106,360 

The  reports  of  the  board  having  been  approved  by  the  commanders 
of  the  Department  of  Texas  and  Military  Division  of  the  Missouri,  as 
also  by  the  Secretary  of  War  apd  the  President,  were  transmitted  by 
the  Secretary  of  War  to  Congress  in  communication  of  May  20,  1874, 
(Ex.  Doc.  280,  House  of  Representatives,  43d  Congress,  Ist  session,) 
with  recommendation  that  the  necessary  appropriation  be  made  for  the 
purchase  of  the  sites.    Congress  has  not  taken  final  action  in  the  matter. 

ARTESIAN  WELLS. 

By  act  of  Congress  of  June  8,  1872,  the  Secretary  of  War  was  author- 
ized to  expend  $10,000,  or  so  much  thereof  as  might  be  necessary,  in 
boring  for  water  at  Fort  D.  A.  Russell,  near  Cheyenne  Depot,  Wyoming 
Territory.  A  well  was  commenced  November  27, 1872,  but  after  boring 
410  feet  through  drift,  the  work  was  abandoned  March  10,  1873,  on  ac- 
count of  the  tubing  having  been  injured.  In  attempting  to  draw  the 
tubing  out  it  broke,  leaving  a  portion  in  the  well.  It  was  considered 
cheaper  to  bore  a  new  well  than  to  attempt  to  sink  the  old  one  deeper. 

The  amount  expended  on  the  first  well  to  date  of  its  abandonment 
was  $8,195.38.  A  second  well  was  commenced  March  22, 1873,  with  the 
following  results : 


Strata. 


Depth  of 

each 
stratum. 


Date. 


Gravel,  clay,  and  sand 

Pn;4,|i.stono 

8oap8toue  and  mixture  of  fine  gravel  . 

Gravel  and  mixture  of  clay 

Red  shale 

Red  sliale  with  some  gravel 

Granitii , 

S  apstone 

Soapstoue,  very  soft 


Feet. 
75 
20 
65 
50 
190 
20 
10 
20 
62 


March 
April 
April 
April 
May 
May 
May 
May 
'  May 


31,  IK73 
1,  1873 

4,  1H73 

5,  1873 
8,  1873 

10,  1H73 

12,  1873 

13,  1H73 
15,  1873 
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Strata. 


Gravel  and  quicksand 

White  indurated  clay 

Quicksand 

White  indurated  clay 

Clav,  a  little  harder 

Clay 

Blue  clay 

Black  clay 

Blue  clay 

Clay 

Blue  clay 

Blue  cljiy,  with  mixture  of  sharp  sand 

Clay 

Clay,  liard 

Rock 

Sand-rock 

Slate 

Total 


Depth  of 

each 

Date. 

stratum. 

Feet. 

2S 

June 

13,  1873 

18 

July 

30,  1873 

7 

Aug. 

5,  1873 

15 

Aug. 

15.  1873 

35 

Aug. 

19,  1873 

52 

Aug. 

21,  1873 

3 

Aug. 

23   1873 

5 

Aug. 

2.3,  1873 

18 

Sept. 

9,  1H73 

7 

Sept. 

13,  1873 

240 

Nov. 

4,  1873 

20 

Nov. 

6,1873 

2:w 

Feb. 

14,  1874 

22 

Feb. 

17,  1874 

3 

Feb. 

18,  1874 

5 

Feb. 

20,  1874 

161 

Marcl 

1  2rt,  1874 

i,:wi 

111  mlditioii  to  the  $10,000  aiitborized  by  Congress,  the  Secretary  of 
War,  May  20,  1873,  authorized  an  expenditure  of  $3,000. 

In  submitting  a  request  for  §1,360,  dated  September  17,  1873,  tlie 
QuartermasterGetteral  recommended  that  the  boring  be  continued 
through  the  clay  in  which  the  well  then  ended,  and  that  the  necessary 
funds  be  set  apart  for  that  purpose.  The  Secretary,  on  October  13, 
1873,  approved  the  recommendation,  and  the  work  was  resumed. 

On  April  11,  1874,  the  Lieutenant-General  reported  that  a  further  ex- 
penditure was  necessary  to  carry  on  the  work,  and  asked  instructions 
whether  to  continue  it  or  not. 

On  April  10,  1874,  the  Secretary  advised  the  Lieu  ten  ant-General  that 
he  was  willing  to  permit  an  additional  expenditure  of  85,000  in  hopes 
of  a  successful  result.  No  special  remittance  for  this  purpose  wa« 
made,  however,  as  the  work,  owing  to  dithculty  in  a  soft  stratum  under- 
lying the  rock  penetrated,  was  stopped  before  the  money  had  been  ro- 
niilted.  This  stoppage  was  ordered  on  April  23,  1874,  by  telegraph 
from  the  Secretary  to  the  Lieutenant-General. 

The  tools  used  at  the  Fort  Uussell  well  are  on  hand,  and  will  be 
available  should  it  be  desired  at  any  time  to  sink  artesian  wells  in 
other  districts  where  they  are  known  to  succeed. 

Requests  have  been  made  for  such  a  well  at  Omnha  Barracks,  but  as 
yet  no  satisfactory  report  of  probability  of  success  has  been  received  at 
this  Ofllce.  The  well  and  machinery  at  Fort  Russell  are  now  covered  iu 
and  all  made  secure. 

DRIVE-WELLS. 

The  assistant  quartermaster atCampSupply,Indian  Territory,  reports 
that  during  the  past  year  he  has  had  two  wells,  with  1 J  inch  pipe, driven, 
one  at  the  cavalry  stables,  the  other  at  the  northwest  set  of  conipany 
quarters,  and  remarks,  "They  are  a  perfect  success.''  He  reports  that 
he  finds  pipe  of  the  size  stilted  drives  easier,  fonns  a  good  reservoir  for 
water,  and  is  as  serviceable  as  the  3-inch  pipe  if  good  pumps  are  fur- 
nished. Another  well  was  commenced  at  same  post  by  same  officer, 
and  at  last  re|)ort  ha<l  l>een  driven  to  the  depth  of  20  feet.  It  is  ex- 
pected that  a  good  supply  of  water  would  be  found  at  about  20  feet. 
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POST    CEMETERIES. 

Authority  lias  been  granted  by  the  Secretary  of  War,  and  instruc- 
tions given  by  this  office  during  the  fiscal  year,  tor  erecting  bead-boards 
and  inclosing  the  post  cemetery  at  Fort  Clinch,  Fla. ;  for  repair  ot  fence 
and  phinting  of  trees  at  Fort  McHenry,  Maryland,  cemetery;  for  removal 
of  one  soldiers  remains  in  Mississippi  City  to  national  cemetery  at  Chal- 
mette,  Lji.;  also  of  removal,  in  the  fall,  when  cold  weather  has  re- 
turned, of  the  remains  of  thirty  soldiers  and  one  officer  from  Fort  Mason 
(Texas)  cemetry  to  the  national  cemetry  at  San  Antonio,  Tex. 

Under  date  of  October  14,  1873,  the  Secretary  directed  that  inter- 
ments at  Fort  Columbus,  on  Governor's  Island,  New  York  Harbor,  be 
discontinued;  but  that  the  remains  of  the  dead  now  there  be  not  dis- 
turbed, and  that  the  cemetery  be  protected  and  decorated  with  trees, 
shrubs,  and  flowers. 

The  remains  of  soldiers  who  may  hereafter  die  at  that  post  are  to  be 
interred  in  the  Cypress  Hill  Cemetery. 

The  Secretary  of  War  has  directed  that  "where  the  remains  of  Union 
soldiers  are  buried  in  local  cemeteries,  they  will  not  be  removed  at  the 
expense  of  the  Government.  In  exceptional  cases,  where  soldiers  are 
necessarily  buried  in  private  grounds,  and  the  graves  are  likely  to  be 
disturbed,  the  remains  may  be  removed  to  the  nearest  national  cemetery." 

POSTS  ABANDONED. 

During  the  year  the  War  Department  authorized  the  abandonment  of 
Camp  Bowie,  Arizona  Territory;  Camp  Warner,  Oregon. 

FIRES. 

Six  fires  have  been  reported  during  the  fiscal  year. 

August  3,  1873,  four  of  the  cavalry  stables  at  Fort  Kiley,  Kans., 
were  destroyed. 

February  1,  1874,  the  store-house  on  Pier  51,  North  River,  New  York, 
was  destroyed. 

February  G,  1874,  the  commanding  officer's  quarters  at  Fort  Abraham 
Lincoln,  Dak.,  were  destroyed. 

Msirch  9,  1874,  one  building,  used  as  officers'  quarters,  at  Fort  Gratiot, 
Mich.,  was  destroyed. 

April  27, 1874,  hospital  and  company  quarters  at  Alcatraz  Island,  Cal., 
were  destroyed. 

June  27th,  1874,  certain  portion  ot  the  transportatiou  correl  at  Fort 
Union,  N.  M.,  was  destroyed. 

RESERVATIONS. 

Three  reservations  have  been  declared  during  the  past  year,  by  the 
President,  viz:  Pike's  Peak,  Colo.,  December  23,  1873;  Fort  Seward, 
Dak.,  November  25,  1873;  Sidney  Barracks,  Nebraska,  May  14,  1874. 

APPROPRIATION  FOR  BARRACKS  AND  QUARTERS. 

The  amount  of  the  appropriation  for  barracks  and  quarters  for 
1873-'74  was  $1,700,000. 

Information  of  the  remittances  made,  and  their  classification,  will  be 
found  in  annual  report  of  the  linance  branch  oi'  this  Office. 
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At  the  close  of  the  fiscal  year  $52,862.05  of  the  appropriation  for 
barracks  and  quarters  for  187i3-'74  remained  undrawn  at  the  Treasury 
This  fund,  as  also  funds  in  the  hands  of  officers,  will  all,  it  is  thought 
be  entirely  absorbed  iu  payment  of  outstanding  indebtedness  for  mate 
rials,  rents,  hire  of  mechanics,  &c.,  properly  chargeable  to  this  appro 
priation.  It  is  believed,  however,  no  deficiency  estimate  will  be  neces 
sary.  • 

REGULAR  AND  MISCELLANEOUS  SUPPLIES. 

The  issue  of  forage  and  straw  during  the  fiscal  year  was  as  follows: 
Corn,  710.005  bushels;  barley,  179,283  bushels;  hay,  50,925  tons;  straw, 
3,206  tons ;  oats,  990,497  busliels ;  bran,  51,078  bushels ;  fodder,  58  tons. 

The  issues  of  fuel  during  the  same  period  were :  Wood,  136,047  cords ; 
anthracite  coal,  18,110  tons;  bituminous  coal,  20,211  tons. 

ANIMALS. 

In  addition  to  the  necessary  purchases  from  time  to  time,  to  meet 
special  cases,  the  Secretary  of  War  authorized,  early  last  spring,  a  gen- 
eral remount  of  the  several  cavalry  regiments  and  companies  of  light 
artillery,  and  funds  were  remitted  to  the  proper  officers  with  which  to 
make  the  purchase  of  2,000  horses,  to  be  distributed  as  follows : 

First  and  Fifth  Cavalry,  480 ;  Fourth  Cavalry,  100 ;  Eighth  Cavalry, 
275;  First  Artillery,  12;  Fourth  Artillery,  12;  Second  Cavalry,  123; 
Sixth  Cavalry,  200;  Ninth  Cavalry,  100;  Second  Artillerv,  000 ;  Fifth 
Artillery,  12;  Third  Cavalry,  227 ;  Seventh  Cavalry,  300;  Tenth  Cav- 
alry, 150 ;  Third  Artillery,  9.  It  was  decided  that  the  horses  should  be 
purchased  in  Si\me  manner  as  the  remount  of  the  previous  year,  viz,  by 
a  board  of  officers  to  move  from  place  to  place,  proper  notice  being  given, 
and  buy  direct  from  farmers  and  stock-raisers  the  best  horses  presented 
in  lots  from  one  upward. 

The  following  statements  show  the  number  of  horses  and  mules  pur- 
chased in  the  several  military  departments  during  the  fiscal  year;  also, 
their  total  cost,  and  average  cost : 

Cavalry  and  artillery  horses. 


Where  purchased. 


Number. 


Total  cost. 


Average 
cost. 


Dffmrtnient  of  the  East 

Dfpartniont  of  Texas 

D«*pHrtnient  of  the  Missouri 
Dei»artinent  of  the  IMatto  ... 

Department  of  Dakota   

Departiuent  of  California  ... 

D<'i>artuieDt  of  Columbia 

Depot  of  Waabington 

Total 


2 
765 
229 
438 
343 

49 
120 

21 


$375  00 
75, 545  27 
2fi,  C92  44 
52,  838  93 
43,  392  93 

6,843  00 
13,  497  (10 

4,550  00 


1,967 


$187  50 
98  75 

125  29 
120  63 

126  51 
139  65 
112  47 
216  66 


223,734  57  I     113  74 


The  amount  appropriated  for  purchase  of  cavalry  and  artillery  horses 
for  the  fiscal  year  was  $350,000. 

In  addition  to  the  sum  expended  as  above  reported,  the  larger  part 
of  the  remainder  of  the  api)ropriation  will  probably  be  absorbed  in  pay- 
ment for  horses  contracted  for  by  the  several  boards,  but  not  delivered 
up  to  close  of  fiscal  year.  The  money  not  expended  will  be  turned  into 
the  Treasury. 
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"Where  pnrcbased. 


No. 


Totalcost.      ^;,\7«« 


Depart  men  t  of  the  East 

Dc-partmeut  of  Texa«    

Department  of  Dakota 

Department  of  California  . . . 
Department  wf  the  Colambia 
Depot  of  Waahiugtou 

Total 


3 
5 

16 
181 

32 
6 


1652  50 
770  00 
2,400  00 
24. 054  00 
3,681  00 
1, 244  22 


32,801  72 


$217  50 
154  00 
150  00 
132  89 
115  03 
207  37 


134  98 


The  following  is  a  tabular  statement  of  the  sales  of  public  animals  in 
tbe  different  departments,  showing  number  sold  and  amount  realized : 


SUMMARY. 


The  following  is  a  summary  statement  of  the  number  of  animals  pur- 
chased, sold,  died,  &c.,  and  remaining  on  hand  during  the  fiscal  year: 


On  band,  purchased,  &c. 

Horses. 

Mules. 

Oxen. 

On  hand  July  1,1873 

10,130 

1,907 

244 

10.425 

243 

91 

110 

Purchased 

Taken  up.  &c 

1          To  bo  accounted  for 

12.341 

10,759 

110 

Sold 

1.033 
482 
207 

360 
536 
280 

35 

Died.... 

9 

Lost  and  stolen 

1 

Total  sold,  died,  &c 

1,722 

1.182 

45 

On  hand  Juno  30,  1874 

10,019 

9,577 

65 

CONTRACTS. 

There  were  filed  and  examined  in  this  OflSce,  during  the  fiscal  year, 
670  contracts,  as  follows:  215  for  forage,  embracing  21,144,553  pounds 
of  oats,  22,787,633  pounds  of  corn,  2,734,340  pounds  of  barley,  37,000 
pounds  of  bran,  25,954  tons  of  hay;  53  for  forage  as  required  ;  69  for 
both  forage  and  fuel ;  15  for  2,090  tons  of  straw  ;  30  for  31,015  tons  of 
coal ;  4  for  coal  as  required ;  103  for  1 14,922  cords  of  wood ;  27  for  wood 
as  required ;  25  for  42,825  bushels  of  charcoal }  3  for  the  construction  ox 
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quarters;  50  for  transportation;  6  for  miscellaneous  services;  1  for 
army  wagons;  13  for  clothing,  camp  and  garrison  equipage;  26  for 
national  cemeteries;  4  for  stationery ;  1  for  construction  of  steam-launch; 
31  leases. 

JiSTIMATES  AND  REQUISITIONS. 

Estimates  for  annual  supplies  and  miscellaneous  estimates  and  requi- 
sitions have  been  received  and  acted  upon  during  the  fiscal  year,  as 
follows : 

From  Military  Division  of  the  Pacific 25 

From  Military  Division  of  the  Missonri 147 

From  Military  Division  of  the  South 99 

From  Military  Division  of  the  Atlantic 76 

From  ilenot  of  Washington 26 

From  Military  Academy  at  West  Point '. . .  10 

From  miscellaneous  sources 5 

Total 388 

WAGONS  AND  HARNESS. 

Three  hundred  and  nine  Army-wagons  have  been  purchased  during 
the  i)resent  fiscal  year.  Three  hundred  of  these  were  provided  under  a 
contract  authorized  during  the  previous  fiscal  year,  and  have  not  been 
entirely  distributed  to  the  various  military  departments.  Applications 
have  been  received,  from  time  to  time,  for  supply  of  styles  of  Army-wag- 
ons other  than  the  regulation  pattern,  but  the  purchase  of  such  has  uni- 
formly been  denied  by  the  Secretary  of  War. 

The  stock  of  harness  in  store  at  depots  is  about  exhausted,  and  it  is 
purposed  to  have  a  supply  purchased,  under  contract,  to  be  kept  on  hand 
to  meet  sudden  requirements,  and  to  replace  old  harness  now  in  use, 
and  which  is  rapidly  becoming  totally  unserviceable.  Very  little  hiir- 
ness  has  been  bought  within  eight  or  nine  years  past,  it  having  been  the 
policy  of  the  Department  to  purchase  none  so  long  as  the  stock  left  on 
hand  at  the  close  of  the  war  could  be  repaired  and  made  to  answer  re- 
quirements. 

The  purchase  of  seven  spring  wagons  for  various  posts  and  stations 
was  authorized  during  the  year. 

The  following  is  a  statement  of  wagons,  ambulances,  and  harness  on 
hand  in  the  Quartermaster's  Depfirtment,  as  shown  by  the  last  returns 
of  ofiicers  received  at  this  Office :  • 

Army-wagons 2,385 

Sprinc-wagons 259 

Ambu  lances 159 

Wagon-harness 20, 149 

Ambulance-harness 1,934 

PAYMASTERS'  SAFES. 

In  conformity  with  an  act  of  Congress,  approved  March  3,  1873,  the 
transfer  of  128  paymasters'  safes,  on  hand  at  the  depots  of  Jeffersonville 
and  Philadelphia,  was  directed  in  January,  1874. 

INCREASE  OF  FUEL  ALLOWANCE. 

During  the  winter  of  1873-74,  and  in  fact  for  several  years  past,  fre- 
quent complaints  were  made  of  the  insuftrcient  allowance  of  fuel  during 
the  cold  season  at  certain  posts,  and  especially  at  stations  in  the  north- 
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ern  latitntlea  and  on  the  lakes,  and  numerous  applications  for  increase 
of  the  allowance  were  received. 

To  provide  for  cases  in  which  the  unusual  severity  of  the  weather 
rendered  an  increase  actually  necessary  for  the  comfort  of  the  officers 
and  troops,  the  acting  quartermaster-general  recommended  to  the  Sec- 
retary of  War  that  a  certain  increase,  depending  upon  a  certain  ther- 
mometrical  record  at  stations,  be  authorized.  General  Order  No.  18,  War 
Department,  Adjutant-Generars  Office,  1874,  regulates  the  issue  accord- 
ingly. 

OFFICIAL  SEALS. 

In  order  to  prevent  and  detect  any  tampering  with  boxes,  bales,  or 
packages  containing  quartermasters'  stores,  while  in  the  hands  of  carri- 
ers or  in  warehouses,  a  stamp  has  been  furnished  to  the  officers  of  the 
Quartermaster's  Department,  at  each  post  or  station,  with  which  to  seal 
with  an  imi)ression  in  wax,  showing  the  name  of  the  particular  station, 
the  packages  shipped  or  stored,  in  such  a  manner  that  they  cannot  be 
opened  without  breaking  the  seal. 

Instructions  as  to  the  method  of  placing  the  seal  on  boxes  and  bales, 
as  also  in  regard  to  weighing  and  marking  packages,  are  published  in 
General  Order  No.  37,  War  Department,  Adjutant-General's  Office,  series 
of  1874. 

PADLOCKS. 

In  October,  1873,  the  Quartermaster-General  directed  the  adoption,  for 
the  general  use  of  the  Quartermaster's  Department,  of  the  padlock  known 
avS  the  Scandinavian,  or  jail,  on  account  of  its  superior  strength  and  its 
durability.  One  thousand  one  hundred  and  twenty-two  of  these  pad- 
locks have  since  been  supplied  to  the  v^arious  posts  and  stations  of  the 
Army. 

JOHNSON'S  HAND  FORCE-PUMPS. 

Upon  the  recommendation  of  the  Quartermaster-General,  the  Secre- 
tary of  War  has  authorized  the  adoption  of  these  pumps,  to  form  a  part 
of  the  tire-extinguishing  apparatus  to  be  kept  at  posts  and  stations. 

The  result  of  several  comparative  trials,  made  under  direction  of  the 
Quartermaster-General,  of  this  pump  with  each,  the  Babcockand  cham- 
pion chemical  tire-extinguisher,  proved  that  quite  as  much  could  be  ac- 
complished by  this  simple  and  cheap  machine  in  extinguishing  tire,  as 
by  the  more  intricat43  and  costly  chemical  fire-extinguishers.  The  cost 
of  the  Johnson  pumpisabout  one  sixth  that  of  the  chemical  extinguisher. 
Two  hundred  and  fourteen  of  these  pumps  have  been  supplied  to  various 
stations. 

EXPLORINa  EXPEDITIONS. 

The  Secretary  of  War  having  directed  that  the  assistance  extended 
by  the  Quartermaster's  Department  to  the  surveying  expedition  under 
charge  of  Lieutenant  Wheeler,  of  the  Engineer  Corps,  for  the  season  of 
1873,  be  renewed,  so  far  as  needed,  for  the  season  of  1874,  the  neces- 
sary instructions  were  given  to  the  proper  officers  of  the  Quartermaster's 
Department  for  the  aid  and  outfit  of  the  expedition. 

These  instructions  contemplated  the  loan  of  certain  means  of  trans- 
portation, to  be  returned  at  the  close  of  the  season — all  deficiencies  to 
be  made  good — the  transportation  of  the  civilian  employes,  instruments, 
materials,  and  collections  of  the  survey,  and  the  sale  at  cost  prices  t  > 
the  party  of  such  clothing,  equipage,  forage,  and  other  stores  as  might 
be  needed  and  conld  be  spared  from  the  various  posts  and  stations  on 
the  route  of  the  survey,  without  detriment  to  the  mjjitary  service. 
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IRON-HUBBED  WHEELS. 

The  result  of  the  trials  of  irou-hub  wheels,  to  which  reference  was 
made  in  the  last  annual  report,  has  not  as  yet  been  fully  reported  to 
this  Office,  but  information  thus  far  received  indicates  that  the  use  of 
such  wheels  in  dry  climates  will  prove  advantageous. 

APPROPRIATION  FOR  REGULAR  SUPPLIES. 

The  appropriation  under  this  heading  was  $4,500,000. 

Information  as  to  the  remittances  made  and  their  classification,  will 
be  found  in  the  annuiil  report  of  the  finance  branch  of  this  Office. 

At  the  close  of  the  fiscal  year  the  sum  of  $237,486.45  remained  in  the 
Treasury  to  the  credit  of  the  appropriation,  which  sum  will  be  sufficient 
to  meet  all  outstanding  indebtedness,  and  no  deficiency  appropriation 
will  be  necessary. 

CLAIMS  AND  ACCOUNTS. 

By  section  2  of  the  act  making  appropriations  for  the  support  of  the 
Army  for  the  fiscal  year  ending  June  30,  1875,  and  for  other  purposes. 
Congress  enacted  that  "  the  Quartermaster  General,  Commissary-Gen- 
eral, and  Third  Auditor  of  the  Treasury  shall  continue  to  receive,  ex- 
amine, and  consider  the  justice  and  validity  of  such  claims  as  shall  be 
brought  before  them  under  the  act  of  July  fourth,  eighteen  hundred 
and  sixty-four,  and  the  acts  amendatory  thereof:  and  the  Secretary  of 
the  Treasury  shall  make  report  of  each  claim  allowed  by  them,  at  the 
commencement  of  each  session  of  Congress,  to  the  Speaker  of  the  House 
of  Representatives,  who  shall  lay  the  same  before  Congress  for  consid- 
eration." 

By  section  5  of  the  a€t  making  appropriations  for  legislative,  execu- 
tive, and  judicial  expenses  of  the  Government  for  the  year  ending  June 
30,  1875,  approved  June  20,  1874,  Congress  also  enacted  that  all  unex- 
pended balances  of  appropriations  which  have  remained  upon  the  books 
of  the  Treasury  for  two  fiscal  years,  should,  with  certain  exceptions,  be 
carried  to  the  surplus-fund  and  covered  into  the  Treasury. 

The  law  last  referred  to  covers  into  the  Treasury  all  appropriations 
out  of  which  payment  of  claims  under  the  act  of  July  4,  1864,  and 
claims  for  rent  and  service  prior  to  July  1,  1873,  have  hitherto  been 
made.  By  the  first  act  referred  to  Congress  directs  the  Quartermaster- 
General  to  continue  to  receive,  consider,  and  examine  claims  under  act 
of  July  4,  1864,  but  there  is  no  law  directing  him  to  examine  and  report 
upon  claims  for  occupation  of  land  and  houses  for  military  purposes 
during  the  war,  or  for  services. 

A  large  number  of  such  claims  are  on  file  in  this  Office. 

The  work  of  the  branches  of  your  Office  under  my  charge  was  largely 
increased  during  the  pixst  year  by  the  necessary  examination  and  refer- 
ence to  the  Treasury  for  settlement  of  the  accounts,  numbering  about 
0,000,  i>ertaiuing  to  the  outstanding  indebtedness  of  the  previous  fiscal 
year,  for  payment  of  which  Congress  made  a  deficiency  appropriation  in 
June,  1874. 

The  following  statements  exhibit  the  number  of  transportation  claims 
and  accounts,  and  claims  under  act  of  July  4,  1864,  and  miscellaneous 
chiims  on  hand  July  1,  1873,  received  and  acted  upon  during  the  year, 
and  remaining  on  hand  June  30,  1874: 
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Statement  of  accounts  and  claims  in  the  transportation  division,  Quartermaster-GeneraVs 
Office,  for  the  fiscal  year  ending  June  30, 1874. 


Number. 

Amount. 

Number. 

Amount. 

Number  of  accounts  and  claims  on  liand  July  1, 1873. . 
Number  of  accounts  received  during  the  fiscal  year.. 
Number  of  claims  received  during  the  fiscal  year 

212 

885 

448 

$613,  393  72 
767,  876  34 
897,  008  80 

1,545 
1,310 

Total  number  of  accounts  and  claims  on  hand  and 
received ........... 

$2, 278, 278  86 

Number  of  accounts  referred  for  settlement  in  fiscal 
year 

788 

339 
13 
95 
73 

861, 058  95 

281,  781  01 

4,  157  19 

400,016  19 

117,939  41 

Number  of  claims  referred  for  settlement  in  fiscal 
year , 

1<J  umber  of  claims  transferred  to  other  branches 

Number  of  claims  rejected  during  fiscal  year 

Number  of  claims  suspended  at  close  of  fiscal  year  . . 

Total  number  of  accounts  and  claims  referred,  re- 
jected, and  suspended 

1,  664, 952  75 

Number  of  accounts  awaiting  action  July  1, 1874 

Number  of  claims  awaiting  action  July  I,  1874 

80 
155 

480. 230  56 
133,  095  55 

Total  number  and  amount 

235 

613,326  11 

Statement  of  claims  und^r  act  of  July  4,  1864,  chapter  240,  in  the  Quartermaster-GeneraVs 
Office,  for  the  fiscal  year  ending  June  30,  1874. 


Number. 

Amoant. 

Number. 

Amount. 

On  band  July  I,  1873,  which  bad  previously  been 

suspended  or  had  received  no  decisive  action 

Kfcei ved  dating  the  year 

11,347 

2.606 

17, 822,  829  55 
3,  144,  572  34 

Total  number  on  hand  and  received 

13  953 

H\n  Qfi7  401    AQ 

Decisive  action  taken  during  the  year: 

Approved 

881 

495,  234  38 
5:n.  ;;50  47 
694,  152  19 

Reductions  on  claims  approved 

1,409 

Rejected 

528 

Total  upon  which  final  action  has  been  taken 

1   726  fi37  0.4 

Remaining  on  hand  July  1 ,  1874 

12,  544 

9, 240,  764  85 

Statement  of  miscellaneous  claims  and  accounts  in  the  Quartermaster-GcneraVs  i 
fiscal  year  ending  June  30,  1874. 
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The  following  is  a  statement  of  the  public  funds  in  my  possession 
during  the  fiscal  year : 

On  haod  Jnly  1,  1873 

Received  from  oflScere  of  the  Array $143,620  86 

Received  from  the  Treasnry  Department 64, 561  94 

Received  from  indebted  railroad  companies 8, 690  21 

Received  from  other  sources 25,076  52 


Total  received  daring  the  year 241,949  53 

Disbnrsed  during  the  year $60,723  90 

Transferred  tootheroffices 147,484  63 

Deposited  to  the  credit  of  the  United  States  Treasurer 33,741  00 

Remaining  on  hand  June  30,  1874 

Total  disbursed,  &c.,  during  the  year 241,949  53 

Attention  is  respectfully  invited  to  the  following-described  papers 
accompanying  this  report : 

A. — Statement  of  the  indebtedness  to  the  United  States  of  southern 
railroad  companies  on  account  of  purchase  of  railway-material  for  the 
fiscal  year. 

B. — Extract  copy  of  report  of  Capt.  G.  F.  Price,  Fifth  Cavalry,  in 
charge  of  construction  of  military  telegraph  in  Arizona. 

C. — Extract  copy  of  report  of  Mr.  R.  R.  Haines,  superintendent  of 
construction  of  military  telegraph  in  Arizona. 

D. — Statement  of  all  troops  and  stores  transported  under  direction  of 
the  Quartermaster's  Department  during  the  fiscal  year. 

E. — Abstract  of  contractB  made  by  officers  of  the  Quartermaster's 
Department  for  wagon-transportation  during  the  fiscal  year. 

F. — Abstract  of  contracts  made  by  officers  of  the  Quartermastei^'s 
Department  for  water-transportation. 

G. — Statement  of  vessels  chartered  and  employed  by  officers  of  the 
Quartermaster's  Department  during  the  fiscal  year. 

H. — Statement  of  vessels  owned  or  purchased  by  the  Quartermaster's 
Department  during  the  fiscal  year. 

Very  respectfully,  your  obedient  servant, 

M.  I.  LUDINGTON, 
Quartermaster^  TJ.  8,  A. 

Brig.  Gen.  M.  C.  Meigs, 

Quartermaster' Oeneral,  U.  8.  A. 
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B.—Extract  copy  of  report  of  Caj)t.  G.  F,  Price^  Fifth  Caralry^  in  charge  of  construction  of 
military  telegraph  in  Arizona. 

Arizona  Military  Tkleoraph, 

Prescott,  Ariz.j  December  22,  1873. 
To  the  Chief  Quarter  master  Department  of  Arizona : 

I  have  the  honor  respectfully  to  report  that  the  duties  a.8sij?ne<l  me  in  your  two  com- 
munications of  June  24,  lH/3,  connected  with  the  reconnais-sauce  and  location  of  the 
line  of  the  Arizona  military  telegraph,  and  general  duties  pertaining  to  the  Quarter- 
master's Department  in  connection  therewitli,  are  completed. 

The  reconnaissance  commenced  at  Prescott,  Ariz.,  June  'Zr<,  1873,  and  terminated  at 
San  Diego,  Cal.,  Angust  2,  1873,  during  which  period  the  entire  line  was  located,  and 
contracts  made  for  poh^s  at  an  average  of  $1.42  each.  The  work  of  construction  cun- 
meuced  at  8an  Diego,  Cal.,  August  28,  1873;  at  Pn^scott,  Ariz.,  September  2,  IH73  ;  at 
Yuma,  Arii:.,  September  20,  1873;  aud  at  Maricopa  Wells,  Ariz.,  October  11,  1873.  The 
entire  line  was  completed  to  Tucson,  Ariz.,  December  2,  1873.  In  ninety-seven  days  the 
troops  completed  five  hundred  and  forty  miles  of  telegraph-line,  a  feat  which  may  he 
proudly  stated  is  without  parallel  in  the  history  of  telegraph  construction.  Tho  offi- 
cers in  charge  of  troops  were  Capt.  William  E.  Dove,  Twelfth  Infantry,  from  San  Dieiio 
to  Yuma,  one  hundred  and  sixty-six  miles;  Lieut.  John  F.  Trout,  Twenty-third  In- 
fantry, from  Prescott  to  Maricopa  Wells,  one  hundred  and  fourteen  miles ;  Lieut.  G.  B. 
McDermott,  Twenty-third  Infantry,  from  Yuma  to  Oatman  Flat,  one  hundred  miles, 
and  myself  in  addition  to  general  duties  in  personal  charge  of  the  construction  fiom 
Oatman  Flats  to  Tucson,  via  Maricopa  Wells,  one  hundred  and  sixty  miles. 

The  whole  number  of  poles  used  in  construction  from  San  Diego  to  Tucson  via  Mari- 
copa Wells  18  7,882;  of  this  number  2,.500  are  redwood,  purchased  in  Santa  Cruz,  Cal., 
and  shipped  to  San  Diego,  and  from  thence  hauletl  on  the  lino  of  the  San  Diego  and 
Yuma  division.  The  redwood  poles  cost  in  Santa  Cruz  85  cents,  coin.  The  other  poles, 
all  cotton-wood  and  willows,  cost  in  currency'  as  follows :  400,  at  $1  each  ;  2,440,  at  .SL25 
each  ;  1,892,  at  §1.50  each;  680,  at  §1.75  each.  Of  the  cotton-wood  and  willow  poles 
there  arc  surplus  and  piled  at  stations,  for  repair-purposes,  about  150. 

The  number  of  poles  used  in  construction  from  Prescott  tn  Maricopa  Wells,  one  bun* 
dfv'd  and  fourteen  miles,  is  not  accurately  known  to  me.  This  can  bo  ascertained  from 
th(5  officer  in  charge,  who  accounted  for  the  material  expended. 

The  number  will  approxima'^e  1,9.50,  ranging  in  cost  from  §1.25  to  .^2  each.  Total 
number  of  poles  used  in  construction,  9,820.  The  length  of  tho  line  by  wire  is  about  live 
hundred  and  forty  miles. 

We  have  of  surplus  material  nearly  one  hundred  miles  of  wire,  one  thousand  each  of 
bra<*kets  and  insulators,  aud  the  tools  purchased  for  construction. 

The  redwood  poles  have  proved  (by  rea.son  of  transportation)  tho  most  expensive  at 
the  commencement,  but  will  be  the  cheapest  at  the  end.  The  cotton-wood  will  remain 
stiund  from  eighteen  months  to  three  years,  according  to  the  nature  of  the  soil  in  which 
they  are  planted. 

The  willows  will  probably  remain  sound  from  three  to  flvo  years.  I  doubt  if  any  of 
the  poles  are  long  enough  to  bear  resetting;  bnt  as  they  decay  mesquit  butts  can  be 
cut  and  place<l  in  the  ground  beside  the  poles  and  securely  wired  to  them. 

On  account  of  the  small  appropriation,  the  most  rigid  and  exacting  economy  was 
necessary  to  secure  the  completion  of  the  line  as  contemplate<l  by  the  act  of  Congress. 
The  best  work  the  Territory  could  furnish  was  used.  The  number  of  poles  to  the  mile 
were  too  few,  and  the  length  not  sufficient.  A  line  should  not  be  constructed  with  less 
than  twenty  ptdes  to  the  mile,  and  not  less  than  twenty  feet  in  length,  6  by  6  at  butt 
aud  4  by  4  at  tip. 

This  line  was  constructed  with  18-foot  poles  and  seventeen  to  the  mile.  The  wire 
No.  10,  annealed.  It  should  have  been  No.  9,  galvanized;  but  when  the  conditions  «  f 
climate  and  the  sparsely-settled  country  are  considered,  it  can  be  said  the  materials 
employed  in  construction  will  auswer  until  such  time  as  improved  means  of  transpor- 
tation penetrate  the  Territory. 

A  portion  of  the  wire  used  was  of  inferior  quality,  breaking  readily  with  a  slight 
strain  or  when  making  joints,  and  a  considerable  portion  of  it  was  old,  evidently  hav- 
ing been  used  on  other  lines,  taken  down,  repaired,  and  coiled  for  sale,  as  opportunity 
preseut^id,  which  opportunity  appears  to  have  shown  itself  in  this  line,  where  a  small 
sum  of  money  was  forced  to  go  a  long  way.  * 

The  question  of  the  line  becoming  self-sustaining  will  be  speedily  answered,  aud  I 
believe  in  the  affirmative. 

Verv  respectfully,  your  obedient  servant, 

GEO.  F.  PRICE, 
Captain  Fifth  Cavalry ^  in  charge  of  construction. 
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C—Extraci  copy  of  report  of  Mr,  B.  R,  Haines^  superintendent  of  construction  of  militarif 

telegraph  in  Arizona, 

San  Francisco,  January  20, 1874. 

8iR  :  *  *  *  Coraraencing  at  San  Diego,  the  line  runs  parallel  with  tbe  San 
Diego  and  Ynnia  stage-road  sontheasterly  seven  miles,  then  tarns  east  and  follows  a 
partially-constructed  wagon-road  on  the  line  surveyed  for  a  county  road,  through  a 
bucces^ion  of  valleys  and  rocky  cafions  thirty  miles,  where  it  intersects  the  stage-road 
aud  again  runs  parallel  to  it  until  it  reaches  Indian  Wells  station,  a  point  on  the  Colo- 
rado desert,  one  hundred  and  ten  miles  east  of  San  Diego.  From  Indian  Wells  the 
course  is  nearlv  due  east  across  a  sandy  mesa  north  of  and  nearly  parallel  with  the 
boundary -line  between  the  United  States  and  Mexico  to  Fort  Yuma.  Crossing  the  Col- 
orado River  at  Fort  Yuma  hy  suspension,  the  general  course  of  the  traveled  road  is  fol- 
lowed up  the  Gila  River  to  Maricopa  Wells,  from  thence  across  the  Gila  and  Salt  Rivers 
iu  a  nearly  direct  north  course  to  the  town  of  Phoenix,  from  which  point  the  general 
conrse  of  the  stage-road  is  followed  to  Wickenberg.  From  Wickenberg  a  direct  course 
ib  followed  by  trail  through  People's  Valley  to  Prescott  or  Camp  Whipple. 

The  branch  to  Tucson  is  from  Maricopa  Wells  along  the  stage-road  to  Sacaton,  Adams- 
ville,  and  Florence  to  Tucson. 

All  of  the  line  is  run  in  American  territory.  The  country  through  which  the  line 
passes  is  generally  very  favorable  for  the  construction  of  and  maintenance  of  telegraph - 
lines.  At  no  other  point  than  on  the  mountains  near  Prescott  is  there  any  timber  to 
endanger  the  wire.  There  are  many  miles  of  rocky  mountains  and  canons,  but  gen- 
erally the  ground  is  very  favorable  for  the  firm  setting  of  poles.  The  only  marked 
exception  worthy  of  note  is  about  five  miles  of  drifting  sand  twenty  miles  west  of  Fort 
Yuma.  At  this  point  several  poles  were  undermined  by  a  sand-storm  immediately 
after  erection.  It  is,  however,  presumed  a  little  experimenting  will  enable  repairers  to 
overcome  serious  difliculties  at  that  point. 

There  is,  within  a  fraction,  more  or  leas,  five  hundred  and  fifty  miles  of  wire  sus- 
pended. 

There  was  purchased  and  placed  at  my  command  six  hundred  and  thirty  miles  of 
material.  There  is  of  that  amount  eighty  miles  (a  little  more  or  less)  surplus  lying  at 
stations  in  the  hands  of  quart4>rmaster8  and  agents. 

•  •  »  •  *  *%* 

The  poles  are  of  mixed  lumber.  Twenty-five  hundred  used  on  tbe  western  end  are 
superior  redwood,  6  inches  diameter  at  base  and  tapered  to  4  inches  at  top.  The  bal- 
ance of  the  poles  are  mainly  cotton-wood,  a  small  percentage  only  of  willow,  cedar,  oak , 
aud  pine.  Cotton-wood  is  a  very  inferior  lumber,  but  with  the  exception  of  pine  is  the 
only  lumber  obtainable  in  Arizona,  and  almost  universal  testimony  gives  the  forme r 
preference  over  the  latter.  Many  of  the  poles  are  very  crooked.  Straight  poles  in 
sutfic lent  numbers  and  of  the  requisite  length  could  not  be  obtained.  From  general 
testimony  it  is  believed  the  cotton-wood  poles  will  last  two  years  in  their  present  set- 
ting and  three  years  after  being  reset.  I  think  it  safe  to  calculate  the  posts  now  in 
tbe  line  will  be  sufficient  for  five  years.  The  redwoods  will  probably  outlive  the  wants 
of  tbe  present  line. 

In  closing  this  report  of  my  labors  I  take  the  liberty  to  congratulate  the  Department 
over  which  you  have  the  honor  to  preside,  aud  the  citizens  of  Arizona,  upon  the  acqui- 
sition of  telegraph  communication.  And  I  most  warmly  return  thanks  to  tbe  officers 
of  tbe  Department  for  courtesies  and  kindnesses  extended  to  me. 

And  I  beg  specially  to  acknowleilge  my  indebtedness  to  Capt.  Geo.  F.  Price,  Fifth 
Cavalry,  who  bore  with  me  the  **heat  and  burden  of  the  day." 
1  have  the  honor  to  remain  your  obedient  servant, 

R.  R.  HAINES, 
Superintendent  of  Construction  Arizona  Military  Telegraph, 

Col.  Robert  Ai.len, 

(^artemiaster  Department  of  the  Pad  fie. 
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[General  Orders  No.  107.] 

War  Department,  Adjutant-General's  Office, 

Washingtanj  September  1, 1874. 
The  following  extracts  from  acts  of  Congress  are  published  for  the  information  and 
guidance  of  all  concerned : 

L  AN^  ACT  making  appropriations  for  the  sapport  of  the  Army  for  the  fiscal  year  ending  June  thirtieth , 
eighteen  hundred  and  seventy-five,  and  for  other  purposes. 

Be  it  enacted  hff  the  Senate  and  House  of  Repreeentntives  of  the  United  States  of  America  in 
Congress  assembled^  That  the  following  snms  be,  and  the  same  are  hereby,  appropriated, 
ont  of  any  moneys  in  the  Treasury  not  otherwise  appropriated,  for  the  support  of 
the  Army  for  the  year  ending  June  thirtieth,  eighteen  hundred  and  seventy-five,  as  fol- 
lows : 

•  *  *    That  no  part  of  the  money  appropriated  by  this  act  shall  be  paid  to 

any  railroad  company  for  the  transportation  of  any  property  or  troops  of  the  United 
States  over  any  railroad  which,  in  whole  or  in  part,  was  constructed  by  the  aid  of  a 
grant  of  public  land  on  the  condition  that  such  railroad  should  be  ^^  a  public  highway 
for  the  nse  of  the  Government  of  the  United  States  free  from  toll  or  other  charge,^  or 
upon  any  other  conditions  for  the  nse  of  such  road,  for  such  transportation  ;  nor  shall 
any  allowance  be  made  out  of  any  money  appropriated  by  this  act  for  the  transporta- 
tion of  officers  of  the  Army  over  any  such  road  when  on  duty  and  under  orders  as  a  mili- 
tary officer  of  the  United  States.  Bat  nothing  herein  contained  shall  be  construed  as 
preventing  any  snch  railroad  from  bringing  a  suit  in  the  Court  of  Claims  for  the  charges 
f(»r  such  transportation,  and  recovering  for  the  same,  if  found  entitled  thereto  by  virtue 
of  the  laws  in  force  prior  to  the  passage  of  this  act. 

Approved,  June  16, 1874. 

[This  act  is  published  in  General  Orders  No.  58  of  1874.] 


2.  AN  ACT  making  appropriations  to  snpply  deficiencies  in  the  appropriations  for  the  service  of  the 
Govemroeut  for  the  flitcal  years  ending  June  thirtieth,  eighteen  hundred  and  soveuty-three  and 
eighteen  hundred  and  seventy-four,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  qf  America  in 
Congress  astemhUd,  That  the  following  sums  be,  and  they  are  hereby,  appropriated,  out 
of  any  money  in  the  Treasury  not  otherwise  appropriated,  to  snpply  deficiencies  in  the 
appropriations  for  the  service  of  the  Government  for  the  fiscal  year  ending  June  thir- 
tieth, eighteen  hundred  and  seventy-four  and  for  former  years,  and  for  other  purposes, 
namely:        •        •        • 

For  transportation  of  the  Army,  »  •  #  being  a  deficiency  for  the  fiscal 
vear  ending  June  thirtieth,  eight4)en  hnndre<l  and  seventy-three,  not  including  Pacific 
katlroad  accounts,  one  hundred  and  seventy -five  thousand  dollars:  Provided^  That  no 
part  of  the  sum  appropriated  by  any  provision  of  this  act  shall  be  paid  to  any  railroad 
company  which  has  received  a  grant  of  laud  on  the  condition  that  its  road  should  be 
**a  public  highway,  for  the  transportation  of  the  property  and  troops  of  the  United 
States  free  from  toll  or  other  charge.^ 

Approved,  June  ^  1874. 

[  This  act  is  published  in  General  Orders  No.  79  of  1874  ] 


3.  AN  ACT  making  additions  to  the  fiftiMmth  section  of  the  act  approved  July  2,  1864,  entitled  "An 
act  to  amend  an  act  entitled  *Aii  act  to  aid  in  the  constrnetion  of  a  railroad  and  telegraph  line  from 
the  Miaaonri  River  to  the  Pacific  Ocean,  and  to  secure  to  the  Government  the  nse  of  tne  same  for 
postal,  military,  and  other  purposes,'  approved  July  1, 1862." 

Be  it  enacted  bg  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assemhledf  That  there  shall  be,  and  is  hereby,  added  to  the  fifteenth  section  of 
the  act  approved  July  second,  eighteen  hundred  and  sixty-fmr,  entitled  "An  act  to 
amend  an  act  entitled' ^An  act  to  aid  in  the  construction  of  a  railroad  and  telegraph  line 
from  the  Missouri  River  to  the  Pacific  Ocean,  and  to  secure  to  the  Gk)vernment  the  nse 
of  the  same  for  postal,  military,  and  other  purposes,'  approved  July  first,  eighteen  hun- 
dred and  sixty-two,"  the  following  words,  namely :  "And  any  «»fflcer  or  agent  of  the 
companies  authorized  to  constroct  the  aforesaid  roads,  or  of  any  company  engaged  ia 
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operating  either  of  said  roads,  who  shall  refuse  to  operate  and  use  the  road  or  tele- 
graph under  his  control,  or  which  he  is  engaged  in  operating  for  all  purposes  of  coinninni- 
cation,  travel',  and  transportation,  so  far  as  the  public  and  the  Government  are  concerned, 
as  one  contiunons  line,  or  shall  refuse,  in  such  operation  and  use,  to  afford  and  secure  to 
each  of  said  roads  equal  advantages  and  facilities  as  to  rates,  time,  or  transportation, 
without  any  discrimination  of  any  kind  in  favor  of,  or  adverse  to  the  road  or  business  of 
any  or  either  of  said  companies,  shall  be  deemed  guilty  of  misdemeanor,  and,  upon  con- 
viction thereof,  shall  be  fiued  in  any  sum  not  exceeding  $1,000,  and  may  be  imprisoned  not 
less  than  six  months.  In  case  of  failure  or  refusal  of  the  Union  Pacific  Railroad  Com- 
pany, or  either  of  said  branches,  to  comply  with  the  requirements  of  this  act  and  the 
acts  to  which  this  act  is  amendatory,  the  party  injured  or  the  company  aggrieved  may 
bring  an  action  in  the  district  or  circuit  court  of  the  United  States  in  the  Territory,  dis- 
trict, or  circuit  in  which  any  portion  of  the  road  of  the  defendant  may  be  situated,  for  dam- 
ages on  account  of  such  failure  or  refusal ;  and,  upon  recovery,  the  plaintiff  shall  be 
entitled  to  Judgment  for  treble  the  amount  of  all  excess  of  freight  and  fares  collected 
by  the  defendant  and  for  treble  the  amount  of  damages  sustained  by  the  plaintiff  by 
such  failure  or  refusal ;  and  for  each  and  every  violation  of  or  failure  to  comply  with 
the  requirements  of  this  act  a  new  cause  of  action  shall  arise  ;  and  in  case  of  suit  in 
any  such  Territory,  district,  or  circuit,  process  may  be  served  upon  any  agent  of  the 
defendant  found  in  the  Territory,  district,  or  circuit  in  which  such  suit  may  be  brought, 
and  such  service  shall  be  by  the  court  held  to  be  good  and  sufficient ;  and  it  is  hereby 
provided  that  for  all  the  purposes  of  said  act,  and  of  the  acts  amendatory  thereof,  the 
railway  of  the  Denver  Pacific  Railway  and  Telegraph  Company  shall  be  deemed  and 
taken  to  be  a  part  and  extension  of  the  road  of  the  Kansas  Pacific  Railroad,  to  the  point 
of  junction  thereof  with  the  road  of  the  Kansas  Pacific  Railroad  Companvat  Cheyenui-, 
as  provided  in  the  act  of  March  third,  eighteen  hundred  and  sixty-nine/' 
Approved  June  20,  1874. 

4.  The  annexed  table  of  land-grant  railroads,  revised  and  corrected,  is  republished, 
for  the  information  of  all  concerned. 

'  5.  To  carry  out  the  provisions  of  the  aforementioned  acts,  and  particularly  the  act 
approved  June  16, 1874,  as  construed  by  the  Solicitor-General,  approved  by  the  Attorney- 
General,  in  the  opinion  published  in  General  Orders  No.  84,  Adjutant-General's  Office, 
current  series,  and  in  the  opinion  rendered  July  30, 1874,  an  extract  from  which  will 
be  found  below,  officers  of  the  Quartermaster's  Department  are  instructed  to  make  no 
payments  for  theHransportation  of  any  prouerty  or  troops  of  the  United  States  over 
any  of  the  railroads  named  in  the  table  of  land-grant  railroads,  out  of  the  moneys 
appropriated  by  the  act  approved  June  16,  1874,  with  the  exception  of  the  Oregon  Cen- 
tral Railroad,  to  which  railroad  company  full  payment  for  such  service  may  be  uiade  ; 
and  to  make  no  payments  for  such  service  over  any  of  the  railroads  named  in  said  table 
out  of  the  moneys  appropriated  by  the  act  approved  June  22,  1874,  with  the  exception 
of  the  Atlantic  and  Pacific  Railroad,  from  Springfield,  Mo.,  to  the  Pacific  Ocean  ;  the 
New  Orleans,  Baton  Rouge  and  Vicksburg ;  the  Northern  Pacific ;  the  Oregon  Central ; 
the  Saint  Joseph  and  Denver  City  ;  the  Southern  Pacific  Railroad  of  California,  and 
branch  line;  the  Texas  and  Pacific  and  the  Utah  Central  Railroads  ;  to  which  raiilroad 
companies  full  payjiients  may  be  made,  as  heretofore,  for  such  services  rendered  prior 
to  July  1,  1874. 
The  following  is  the  extract  from  the  opinion  above  referred'to  : 
*  *  *  "  If,  therefore,  a  land-grant  has  been  made  to  a  company,  to  aid  it  in 
constructing,  in  whole  or  in  part,  a  road  between  certain  termini,  upon  condition  of  a 
certain  use  of  such  railroad,  such  condition  affects  the  whole  of  what  lies  between  the 
termini  mentioned — no  more,  no  less.  Any  subsequent  change  of  terminus,  by  which, 
suppose,  the  road  is  extended,  or,  on  the  contrary,  is  transferred  in  part  to  another  com- 
pany, will  not  affect  the  original  application  of  the  condition.  The  latter  continues  in 
Its  original  extent,  and,  where  a  part  of  the  road  has  been  transferred,  follows  it  in  the 
hands  of  its  new  owner.  The  circumstance  that  the  company  which  operated  the  orig- 
inal road  continues  to  operate  it  as  extended  or  curtailed,  without  any  change  of  name, 
does  not  affect  the  question,  which,  in  every  case,  is  as  to  the  termini  of  the  road  at  the 
time  that  the  condition  was  affixed ;  the  subject-matter  to  which  such  condition 
adheres  being  a  road  of  such  termini."  *  »  •  • 

6.  Whenever  accounts  are  presented  by  any  of  these  land-grant  railroad  companies 
to  officers  of  the  Quart^irmaster's  Department  for  payment  for  services  rendered  in 
transporting  property  or  troops  of  the  United  States  over  said  railroads,  payment  of 
which  is  prohibited  by  the  aforementioned  acts,  they  will  be  returned  to  the  company 
presenting  them,  with  the  information  that  pa.vment  thereof  is  prohibited  by  law. 

7.  In  settlement  of  accounts  which  include,  in  part,  transportation  over  these  laud- 

S-aut  railroads,  and  over  other  railroads  not  laud-grant,  officers  of  the  Quartermaster's 
epartnient  will  issue  certificates,  as  provided  for  in  paragraph  34  of  General  Orders 
No.  Ud,  Adjutant-General's  Office,  of  ISTTS,  for  the  full  amount  inuring  to  the  Inud-graut 
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railroad,  mmlified  so  as  to  read  aa  follows:  "The  said  »  »  •  railroad  is  a 
land-grant  railro:Ml;  payment  for  the  transportation  is,  therefore,  prohibited  bylaw.*' 
One  copy  of  this  certificate}  will  be  forwarded  to  the  railroad  company  presenting  the 
account,  for  nse  in  settlement  with  its  connecting  I'nes;  the  other  copy  will  be  forwarded 
to  the  company  over  wh<»se  road  the  services  were  i»erformed. 

^f.  .Separate  bills  of  lading  and  separate  requests  for  transportation  over  these  land- 
grant  railroads  will  be  issued  to  each  road  in  all  cases  where  the  stores  or  troops  pass 
over  land-grant  roads  only  ;  4jnt  officers  will  be  particular  to  note  thereon  that  pay- 
ment for  the  service  is  prohibited  by  law. 

9.  Tlie  Union  Pacific,  the  Central  Pacific,  including  the  Western  Pacific,  the  Kansas 
Pacific,  the  Central  Branch  Union  Pacific,  (formerly  the  Atchison  and  Pike's  Peak 
Jfailroad,)  and  the  Sioux  City  ami  Pacific  Railroads,  are  excepted  from  the  provisions 
of  this  onler,  so  far  as  to  allow  of!i<'er.s  to  comply  with  that  portion  of  General  Orders 
Xo.  48,  Adjutant-Generars  Office,  of  1873,  requiring  them  to  forward  all  accounts  of 
the  above-named  railroad  companies,  when  i)reseuted  to  them  for  settlement,  to  the 
Office  of  the  Quartermaster-General,  properly  prepared  and  certified,  for  administrative 
action.  No  payments  will  Ix^  made  by  olficei's  of  the  War  Departuient  for  trausporta- 
ticm  of  any  kind  over  these  roads. 

10.  In  conformity  to  the  opinion  of  the  Second  Comptroller  of  the  Treasury  of  July 
2H,  1H74,  authority  is  given  for  the  re-imbursement  of*  the  actual  cost  of  transportatiou 
over  land-grant  railroads,  with  the  exception  of  the  roads  named  in  the  preceding  para- 
graph, of  perwMJS,  not  of  the  Army,  (civili ms  hired,)  holding  appointment  or  employ- 
ment under  the  United  States,  when  on  duty  and  traveling  under  orders  at  Govern- 
ment expense,  whenever  it  is  impracticable  to  furnish  such  persons  with  the  necessary 
transportation  request. 

11.  Olficers  in  issuing  the  certificate  authorized  by  paragraph  No.  34,  of  General  Or- 
ders No.  yn,  Adjutant-General's  Office,  of  1872,  will,  while  on  duty  at  any  one  station, 
number  the  certificates  issued  to  each  company  consecutively  from  one  upward  ;  and, 
in  stating  the  date  at  which  the  transportation  was  performed  and  the  amount,  will 
only  give  the  amount  withheld  from  the  company  in  each  month,  (stating  the  month 
or  m<»nths  in  which  the  transportation  was  performed,)  and  not  the  full  amount  repre- 
sented by  the  voucher. 

12.  The  bills  of  lading  prescribed  by  General  Orders  No.  98,  of  1872,  should  be  num- 
bered by  each  shipping-officer  consecutively  from  one  upward,  and  a  corresponding 

.  entry  nmde  in  the  book  of"  Stores  and  property  shipped ;'  and  in  the  book  of"  Stores 
and  property  received"  the  entries  in  the  column  for  "  numbers"  should  corresfioud  to 
the  shipping-oflicer's  number,  as  shown  by  the  bill  of  lading.  The  space  in  both  books 
should  l»e  carefully  economized,  and  as  many  entries  made  on  each  page  as  practicable. 

13.  The  attention  of  officers  of  the  Quartermaster's  Department  is  particularly  in- 
vited to  paragraph  4  of  General  Orders  No.  98,  of  1872,  requiring  them  "  tokisccrtnin  ike 
loncfit  throuf/hrale,  or  any  special  rote  less^at  ivhivh  tlie  transportation  mil  be  performed^  and 
cause  the  same  to  be  inserted  in  the  bill  of  lading." 

14.  That  portion  of  paragraph  5  of  said  order  which  is  in  the  following  words,  to  wit, 
**  If  payment  is  to  be  made  at  regular  tariff-rates,  the  rates  verd  not  be  stated  in  detail ;  simply 
say  tariff-rates,"  applies  only  to  local  shipments — to  shipments  where  there  are  no 
thtough  or  .special  rates,  and  where  settlement  must  be  made  at  the  local  rates  of  the 
respective  roatls  over  which  the  stores  nmst  pass. 

15.  Paragraphs  5,  8,  25,  34,  39,  and  40,  of  General  Orders  No.  98,  Adjutant-Generars 
Office,  of  187"i,  Hre  hereby  so  far  modified  as  to  make  them  conform  to  the  requirements  of 
this  order;  and  in  line  11,  of  paragraph  8,  of  order  98,  read  34  instead  of  20. 

IG.  Officers  issuing  a  single  ** request"  for  transportation  over  a  line  composed  of 
peveral  roads  will  be  particular  to  give  the  initial  lelt«  rs  of  each  road  or  the  general 
route  to  be  traveled  ;  and  on  the  back  of  the  "  request"  to  state  fully  and  specifically 
the  purpose  for  which  the  journey  is  performed,  in  order  to  prevent  trouble  and  delay 
in  settlement  of  their  accounts.  Strict  conqdiance  in  this  respect  with  paragraph  47  of 
General  Orders  No.  98,  of  1872,  should  be  had. 
By  oixler  of  the  Secretary  of  War  : 

E.  D.  TOWNSEND, 

Ad/ntant-General 
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YI. — Beport  of  CajJt  A.  J,  McGonnigJej  Assistant  Quarierma.ster^  U,  S,  A. 

Assistant  Quartermaster's  Office, 

Washington^  D.  0.,  Avgmt  17,  1874. 

General  :  I  have  the  honor  to  sabmit  the  following  report  of  the 
operations  of  the  Cemeterial  Branch,  Quartermaster-Generars  Office, 
during  the  fiscal  year  ended  June  30,  1874. 

The  principal  work  performed  during  the  year  has  been  the  construc- 
tion of  permanent  walls  and  lodges.  This  work  has,  however,  been 
greatly  delayed,  owing  to  the  failure  of  the  contractors  to  carry  out  their 
agreements.  In  several  instances  the  Department  has  found  it  necessary 
to  declare  the  contracts  forfeited,  and,  by  purchasing  the  requisite 
materials  and  hiring  a  sufficient  force  of  mechanics,  complete  that  which 
the  contractors  left  unfinished.  I  am,  nevertheless,  enabled  to  report 
<;onsiderable  progress  in  the  matter  of  i>ermanent  improvements  during 
the  past  year. 

Brick  inclosing- walls  have  been  completed  at  the  Memphis,  Tenn. ; 
Fort  Leavenworth  and  Fort  Scott,  Kans.;  Fort  Smith,  Ark.,  nnd 
Ohalmette,  La.,  national  cemeteries.  Work  is  also  in  progress  on  the 
walls  at  Fredericksburg,  and  Culpeper,  Va.;  Salisbury  and  Raleigh,  N. 
C;  Port  Hudson,  La.;  Fayetteville,  Ark.,  and  Vicksburg,  Miss.  All  of 
these  walls  will  probably  be  finished  this  fall.  That  at  Kaleigh  is  being 
completed  bj'  the  Department,  owing  to  the  failnre  of  the  contractor. 

Contracts  were  also  executed  for  the  construction  of  w^alls  at  the  Fort 
Harrison  and  Poplar  Grove,  Va.,  and  Baton  Kouge,  La.,  national  ceme- 
teries. Work,  however,  has  not  been  commenced  thereon,  and  the  con- 
tracts for  the  two  last  cemeteries  will  be  annulled. 

An  iron  railing  has  been  contracted  for  to  inclose  the  Mound  City, 
111.,  national  cemetery,  but,  owing  to  delay  in  obtaining  the  approval 
of  the  Attorney  General  to  the  title  to  an  additional  strip  of  land  upon 
which  it  is  found  necessary  to  erect  the  railing,  the  work  on  this  contract 
has  not  yet  been  performed. 

Superintendents'  lodges  have  been  erected  at  the  national  cemeteries 
at  Memphis  and  Knoxville,  Tenn.;  Brownsville,  Tex.;  Fayetteville, 
Ark.  J  Danville,  Glendale,  and  Seven  Pines,  Va.,  and  Raleigh,  N.  C. 
The  lour  latter  have  been  finished  by  the  United  States. 

Good  progress  is  also  being  made  in  the  construction  of  the  lodges  at 
Fort  Leavenworth  and  Fort  Scott,  Kans.,  both  of  which  it  is  expected 
will  be  completed  this  season. 

According  to  the  official  reports  received  at  this  office,  all  of  this  work 
appears  to  have  been  well  and  substantically  done,  owing,  doubtless,  in 
great  part,  to  the  frequent  and  careful  inspections  made  of  the  same 
while  in  progress.  The  results  bear  ample  testimony  to  the  wisdom  ot 
employing  experienced  engineers,  who  see  that  the  contracts  are  faithfully 
carried  out. 

Contracts  for  building  lodges  at  the  Chattanooga  and  Wilmington 
national  cemeteries  and  a  wall  at  the  New  Benie  cemetery  were  awarded 
last  month,  as  this  work  could  no  longer  be  postponed.  Building  has  by 
this  time  probably  commenced. 

Walls  and  lodges  are  also  required  at  other  cemeteries,  with  more  or 
less  urgency,  but  owing  to  the  limited  appropriation  tor  the  present  fis 
cal  year  their  constiuction  has  been  necessarily  deterred. 

The  national  cemeteries  at  Baton  Rouge,  and  Alexandria,  La.;  Ander- 
sonville,  Ga.;  Poplar  Grove,  Yorktown,  Seven  Pines,  and  Glendale,  Va.; 
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Fort  Gibson,  Iiid.  T.;  Wiliiiinfjton,  N.  C;  Fort  McPlierson,  Nebr.;  Beau- 
fort and  Florence,  S.  C;  Grafton,  W.  Va.,  and  Brownsville,  Tex.,  hare 
yet  to  be  provided  with  permanent  inclosing  walls. 

Lodges  are  still  required  at  Alexandria,  Port  Hudson,  and  Baton 
Rouge,  La.;  Camp  Nelson,  Lebanon,  and  Logan's  Cross-Roads,  Ky. ; 
Pittsburg  Landing  and  Fort  Donelson,  Tenn. ;  Fort  Gibson,  Ind.  T. ; 
Fort  McPherson,  Nebr.;  Beverly,  N.  J.;  Grafton,  W. Va.,  and  Anderson- 
ville,  Ga. 

A  new  lodge  bas  also  to  be  erected  at  the  Clialmette  national  cem- 
etery, by  order  of  the  Hon.  Secretary  of  AVar. 

The  sum  of  8185,000  has  been  asked  for  to  complete  these  permanent 
improvements,  and  it  would,  I  think,  be  advantageous  if  the  money 
were  specially  appropriated  for  this  purpose  and  classed  as  a  permanent 
appropriation.  A  few  only  of  the  walls  and  lodges  should  be  built  at  a 
time,  in  order  that  frequent  inspections  may  be  made  of  each  work  while 
in  progress,  and  more  satisfactory  results  thereby  secured. 

Ill  addition  to  the  construction  of  walls  and  lodges,  other  needed  im- 
provements have  been  made,  and  t*he  cemeteries  generally  are  believed 
to  be  in  a  very  fair  condition.  The  subjects  of  water-supply  and  drainage 
have  received  special  attention.  Cisterns  have  been  constructed  and 
wells  dug.  The  former  are  still  required  at  several  of  the  cemeteries, 
and  provisions  have  been  made  for  their  construction  during  the  present 
fiscal  year.  The  plan  recently  adopted  is  for  a  brick  underground  cis- 
tern, with  brick  filtering-wall  in  center. 

A  thorough  system  of  drainage  has  been  completed  at  the  Memphis 
cemetery,  under  the  direction  of  Mr.  James  Gall,  jr.,  civil  engineer,  and 
was  reported  upon  favorably  by  the  inspector  of  national  cemeteries 
upon  his  recent  visit  to  that  cemetery.  The  system  of  drainage  at 
many  of  the  cemeteries  yet  remains  to  be  perfected,  but  for  want  of  the 
necessary  funds  the  work  cannot  be  done  immediately. 

The  rains  in  Mississippi  last  spring  caused  considerable  damage  to  the 
Vicksburg  and  Natchez  cemeteries.  A  temporary  increase  of  force  was 
at  once  ordered  for  both  places  to  repair  the  embankments,  &c.  This 
work  is  still  going  on  at  Vicksburg,  where  the  damage  was  the  greatest. 

By  the  act  of  March  3,  1873,  referred  to  in  last  annual  report,  the 
American  burial-ground  near  the  city  of  Mexico  was  designated  a  na- 
tional cemetery.  This  cemetery  has  been  greatly  improved  during  the 
year.  An  artesian  well  has  been  sunk,  and  a  supply  of  good  water 
secured;  the  keeper's  lodge  has  been  enlarged  and  repaired,  stable 
erected,  and  drives  and  walks  graded ;  all  having  been  done  under  the 
immediate  supervision  of  Dr.  Julius  A.  Skilton,  United  States  consul- 
general,  city  of  Mexico,  to  whom,  by  direction  of  the  Secretary  of  War, 
has  been  intrusted  the  local  management  of  the  affairs  of  the  cemetery 
and  the  disbursement  of  the  funds  allowed  for  its  care  and  improve- 
ment. A  keeper  is  employed,  who  is  paid  at  the  rate  of  $900  per  annum, 
ill  currency.     Labor  is  hired  as  required. 

The  Secretary  of  War  having  directed  the  establivShment  of  a  national 
cemetery  at  Fort  McPherson,  Nebr.,  a  tract  containing  about  107  acre«, 
within  tiie  limits  of  the  Fort  McPherson  military  reservation,  has  been 
set  apart  for  this  cemetery.  Only  4  acres,  however,  will  be  used  for  the 
cemetery  proper,  and  this  lot  has  already  been  inclosed  by  a  temporary 
wooden  fence,  to  be  replaced  hereafter  by  a  substantial  stone  wall.  The 
work  of  removing  the  remains  of  deceased  soldiers  from  Forts  Sedgwick 
and  Kearney,  Nebr.,  was  commenced  last  fall  and  is  still  in  progress.  A 
superintendent  has  been  appointed  for  this  cemetery. 

The  expenditures  on  accjunt  of  the  national  cemeteries  during  the 
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past  fiscal  year,  as  sbowQ  by  the  reports  of  the  several  disbursing  offi- 
cers, amounted  in  the  aggregate  to  $267,493.20,  as  follows: 

Walls. $86,973  40 

Lodges .^ 3cJ,  761  (>0 

Kent  of  quarters 809  06 

Out-honses 4,989  82 

Greeu-houses 4, 260  31 

Trees,  plants,  «Stc 7, 021  37 

Employes r»l,740  26 

Draina'ge 17,254  18 

Office-furniture 1,59^  20 

Tools,  &c..y 6,212  27 

Improvements  of  grounds 10, 737  51 

Flag-starts  and  monuments 12,498  09 

Water-supplv <■- 4.902  09 

Purchase  of  land 1.201  12 

Intennenta 9i^  17 

Miscellaneous 17, 6(X)  60 

Total 267,526  05 

A  more  detailed  account  of  these  expenditures  will  be  found  in  the 
accouii)anyiug  statement  marked  A,  which  includes  disbursements  from 
approprmtions  both  fur  the  last  and  former  fiscal  years. 

The  appropriation  for  the  past  year  was  $275,000 ;  the  balance  re- 
maining unexpended  in  the  hands  of  officers  and  in  the  Treasury  will 
be  required  to  pay  for  work  performed  under  contracts  executed  during 
the  fiscal  year. 

The  limited  appropriation  for  the  care  of  the  cemeteries  during  the 
present  year,  namely,  $150,000,  renders  the  utmost  economy  impera- 
tively necessary.  A  specified  sum  has  been  allotted  to  each  cemetery, 
and  the  local  officer  in  charge  has  in  each  instance  been  advised  thereof, 
and  has  been  informed  further  as  to  the  several  purposes  to  which 
the  sum  thus  allotted  is  to  be  applied.  It  is  hoped  that  the  system 
thus  inaugurated  will  tend  to  greater  efficiency  and  economy  in  the 
management  of  aff'airs  relating  to  the  national  cemeteries. 

Numerous  requests  have  been  received  for  assistance  in  caring  for 
•the  several  soldiers' lots  in  private  cemeteries.  Tliese  requests  it  has 
been  found  impracticable  to  comply  with  for  want  of  the  necessary 
funds.  Two  lots  owned  by  the  United  States  have,  however,  by  direc- 
tion of  the  honorable  Secretary  of  War,  been  inclosed  with  iron  railings 
during  the  past  year,  namely,  the  soldiers- lot  in  the  Lebanon  Cemetery, 
Philadelphia,  Pa.,  and  the  soldiers'  lot  in  the  Forest  Hill  Cemetery, 
Madison,  Wis.  No  provision  has  yet  been  made  for  erecting  permanent 
headstones  in  any  of  the  soldiers'  lots  except  that  in  the  Woodlawu 
Cemetery,  Elmira,  N.  Y.  The  act  of  February  22,  18G7,  and  the  sev- 
eral acts  amendatory  thereof,  provide  only  for  the  erection  of  permanent 
headstones  in  the  national  cemeteries. 

The  number  of  bodies  interred  in  national  cemeteries  vp  to  June  30,1874, 

are  as  follows : 


New  York . . 
New  Jerjw'V 
Pennsylvania 
Maryland 


National  cemeteries  in— 

Known. 

Unknown. 

3,  578 
140 
3,849 
4, 130 
5.  377 
3.j,217 

78 

7 

lia -. 

1  627 

:579 

L'olumltia 

2S1 

:H211 

Virginia  . 
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Statrmt  at  of  namher  of  bodus  interred  in  national  cemeteries^  4^c, — Cont'd, 


National  cemeteries  in — 


Known. 


West  Virijinia.. 
North  Caioliiia. 
South  Carolina. 

Georgia 

Alabama 

Florida 

Texas 

Mexico 

Lonisiauu 

Mississippi 

Arkansas 

Indian  Territory 

Kansas 

Nebraska 

Iowa 

Illinois 

Missouri 

Indiana 

KoDtucky 

Tennessee 

Total  .... 


I 


Unknown. 


3, 

4, 

19, 


10, 
5, 
3, 


3, 
9, 
2, 
7, 
3-2. 


633  ' 
447  I 
903  I 
839  I 
745  , 
744  , 
590 
220 
029 
017 
927 
199 
962 
79 
609 
793 
751 
nO^ 
546 
923 


162, 079 


mo 

14,217 

7,290 

3,994 

112 

657 

1,486 


10,034 

19, 348 

4,646 

2,097 

862 

181 

21 

3,082 

3,526 

712 

2,507 

23, 987 


13J,962 


111  the  foro^oing  statement  the  interments  in  the  post  and  private 
cemeteries  are  not  indnded. 

On  September  6,  1873,  the  bids  received  in  response  to  the  advertise- 
ment of  the  Qnartermaster-General,  dated  June  27,  1873,  inviting  pro- 
posals for  furnishing  and  erecting  headstones  for  the  graves  of  Union 
soldiers  interred  in  national  cemeteries,  were  opened  at  the  office  of  the 
Quartermaster-General. 

The  design  for  tlie  head-stones  had  previously  been  adopted  by  the 
Secretary  of  War,  by  whom  also  the  contracts  were  awarded,  as  follows : 

To  Thomas  P.  Morgan,  of  Washington,  D.  C,  for  marble  heiul-stones 
for  the  known  grjives  in  22  cemeteries,  at  $3.40  each. 

To  Charles  S.  Jones,  of  Washington,  D.  0.,for  marble  head-stones  for 
the  known  graves  in  23  cemeteries,  at  $3.39  each. 

To  Samuel  S.  Bridges,  of  Keokuk,  Iowa,  for  marble  headstones  for  the 
known  graves  in  26  cemeteries,  at  $3.56  each. 

To  E.  P.  Doherty,  of  Washington,  D.  C,  for  granite  head-stones  and 
blocks  for  the  known  and  unknown  graves  in  the  Fredericksburg  cem- 
etery, at  $3.95  and  $3.50  each,  respectively. 

To  D.  C.  Sage,  of  Cromwell,  Conn.,  for  marble  blocks  for  the  unknown 
graves  in  72  cemeteries,  at  $2.40  each. 

The  execution  of  these  contracts  was  completed  December  31, 1873. 
None  of  the  head-stones  have,  however,  yet  been  erected. 

In  the  preparation  of  the  lists  of  graves  requiring  these  head-stones, 
the  names  and  the  numbers  of  the  graves  are  first  taken  by  the  civil 
engineers  employed  by  the  Department,  from  the  head-board  at  each 
grave,  and  the  lists  thus  prepared  are  transmitted  to  this  Office  for  re- 
vision and  correction,  which  has  been  and  is  now  being  conducted  with 
the  utmost  care,  no  pains  being  spared  to  secure  as  accurate  inscriptions 
for  the  head-stones  as  the  means  at  command  will  permit.  In  this  work 
the  published  reports  of  the  Adjutants  General  of  the  several  States  have 
been  of  great  assistance. 
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A  few  of  the  States,  however,  have  not  published  the  official  record 
of  their  soldiers  who  served  duriugf  the  war  of  the  rebellion.  To  such, 
application  has  been  made  for  needed  information,  and  to  the  Adjutants 
General  of  Ohio,  Missouri,  Pennsylvania,  and  New  York  the  Depart- 
ment is  largely  indebted  for  valuable  data  furnished  from  time  to  time, 
when  applied  for.  Nor  should  it  be  omitted  to  acknowledge  special 
obligations  to  the  Adjutant  General  of  Vermont  for  a  revised  roll  of 
honor  of  deceased  volunteer  soldiers  from  that  State,  whose  remains  are 
interred  in  national  cemeteries. 

By  an  act  approved  March  3,  1873,  the  sum  of  $10,000  was  appropri- 
ated for  the  erection  of  a  granite  monument  at  the  Salisbury  national 
cemetery. 

Several  artists,  upon  invitation  of  the  Quartermaster-General,  sub- 
mitted designs,  from  which  the  selection  was  made  by  the  Secretary  of 
War.  Proposals  for  furnishing  and  erecting  the  monument  in  accord- 
ance with  the  design  adopted  were  advertised  for  May  6,  1874.  Five 
bids  were  received,  four  of  which  were  within  the  amount  appropriated. 
The  award  was  made  by  the  Secretary  of  War  to  the  lowest  bidder,  and 
the  matter  of  the  execution  of  the  contract  is  now  pending. 

A  thorough  examination  of  the  records  in  the  matter  of  title  to  the 
ground  occupied  as  national  cemeteries  has  been  made.  For  some  of 
the  cemeteries  no  deeds  for  the  land  have  yet  been  obtained,  and  in 
many  cases  the  required  cession  of  jurisdiction  to  the  United  States  over 
the  land  thus  occupied  has  not  been  granted  by  the  State  Legislatures. 
Whatever  action  seemed  to  be  necessary  in  the  cases  has  been  taken, 
and  the  attention  of  the  officer  in  charge  of  the  cemeteries  has  been 
called  to  the  subject,  and  instructions  given  to  take  such  steps  as  may 
be  best  calculated  to  secure  the  desired  legislation  at  an  early  date. 

Superintendents  are  now  required  at  69  national  cemeteries ;  65  were 
on  duty  July  1, 1873.    Nine  were  appointed   and  6  were  discharged 
during  the  fiscal  year,  leaving  68  in  service  June  30,  1874. 
Very  respectfully,  your  obedient  servant, 

A.  J.  McGONNIGLE, 
Capt  and  A,  Q.  M,j  U,  S.  Army, 

The  Quartermaster  General,  U.  S.  Army. 
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A. — Statement  of  disbursements  of  appropriations  for  national  cemetericH^  ^c — Continued. 

MISC KLL.\NEO US  DIS  B U RSEM EXTS. 

Total  from  preceding  table $240,92;)  45 

Hire  of  clerks,  engineers,  draughtsmen,  &c 816, 106  61 

Advertising 349  95 

Engineers*  instruments 524  14 

Books,  postage,  stationery,  &c 4:W  S.') 

Transportation 1 132  a5 

Rent  of  office  at  Nashville,  Tenn 57  00 

17,600  60 

Total  disbursed  during  the  year 267,526  05 

Respectfully  submitted. 

A.  .1.  McGONNIGLE, 
Captain  and  A'^xistant  Quartermaster,  Cnited  States  Army. 
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COMMISSARY-GENERAL  OF  SUBSISTENCE. 


War  Department, 
Office  Commissary  General  of  Subsistence, 

Washington,  D,  C,  October  10,  1874. 

Sir  :  In  compliance  with  tbe  directions  of  the  honorable  Secretary  of 
War,  communicated  in  the  circular  to  the  chiefs  of  Bureaus  of  the  War 
Department,  of  Septembers,  1874, 1  have  the  honor  to  submit  the  report 
of  the  operations  of  the  Subsistence  Department  for  the  last  fiscal  year. 

Stores  for  the  subsistence  of  the  Army  have  in  a  great  measure  been 
procured  in  the  large  markets,  but  the  Department  has  availed  itself  of 
the  productions  of  the  country  in  the  vicinity  of  posts,  when  articles  of 
proper  quality  could  be  advantageously  purchased.  Beef  has  been  pro- 
cured by  contract,  and,  when  practicable,  delivered  at  the  posts  from 
the  block. 

The  officers  of  the  Subsistence  Department  are  stationed  at  the  mar- 
ket centers  of  the  country  convenient  to  the  location  of  troops,  and  at  the 
headquarters  of  military  divisions  and  departments,  and,  under  existing 
laws  and  the  orders  of  the  Secretary  of  VVar,  are  charged  with  the  pro- 
curement and  distribution  of  the  necessary  supplies. 

The  average  cost  of  tbe  complete  ration  for  the  fiscal  year  ended 
June  30,  1874,  at  ten  principal  points  of  purchase,  was  as  follows  : 


Months 


Jnlv !  n;.  dS 

August    let.  tM) 

Septt'nil»er ,  1?<.  13 

OcJobor   16.  ."i? 

Xovember •-K).  ;>H 

IX-cember   1  -^.  5-3 

1»374. 

January IS.  89 

Ftbruarv    1  1<>.  tJl 

March.! ,  l."*.  !>9 

April I  15.0a 

May ;  16.  3C 

Jane |  17.29 


Average 


17.  :aj 


CmtM. 
19.99 
20.  HI 
2n.77 
•20.  07 
19.71 
20.  Vi 


21.  7:? 
2l.r.7 
21.  12 
21.  71 
21.  52 
21.  G6 


20.85 


I 


Ccnh\ 
15.22 
15.  20 
15.71 
15.  4-i 
15.  3li 
15.  57 


15.  57 
15.99 
10.  17 
10.  17 
10.  17 
15.77 


Hi      1 

ZA 

Crnt^. 

10.  05 

17.30 

15.  .38 

10.20 

15  (>?- 

16.39 
17.21 
15.  3H 
10.  m 
10.  03 
17.  (>9 


15.70 


10.40 


CenU. 
16.  19 
10.4^ 
16.  45 
10.27 
14.52 
14.23 


14.09  I 
14.  H2  I 
14.33  j 
14.50  I 
12.99  ! 
14.  80  ! 


Ct'nt>i.  ' 
10.  13 
16.  33 
14.  84 
15.31   I 
15.31   1 
15.24 


14.05 
14.97 
16.00 
15.  -9  : 
15. 1H» 
16.07  i 


Ci'tita. 
17.09 
18  74 
IK  09 
17.20 
10.  25 
17.  00 


14.33 
14.81 
14.78 
1 1.  55 
14.50 
14.48 


I 


16.87 
16.87 
18.08 
18.  05 
17.87 
17.88 


14.48 
14.06 
14.33 
14.93 
14.20 
14.21 


17.  55 


14.48 


10.  18 

17.  38 
17.81 
16.74 
16.  30 

18.  36 


18.  55 
18.05 
18.81 
18.20 
17.73 
17.33 


17.67 


Chf\tx. 
10.  51 

16.  52 
16.70 
16.48 

17.  25 
17.20 


17.  38 
17.29 
16.81 
16.  49 
16.04 

18.  92 


17.02 


Under  the  authority  of  section  0  of  the  a;tot'  Cjn^re.ss  approved 
March  3,  1809,  the  Subsistence  Department  has,  in  the  fiscal  year,  fur- 
nished tobacco  at  cost  prices  to  enlisted  men  of  the  Army,  to  the  value 
of  $142,999.07,  ninking  the  monthly  average  $11,910.59. 
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Within  the  fiscal  year,  there  were  received  frooi  441  officers  of  the 
Army  who  performed  duty  in  the  Subsistence  Department,  2,819  ac- 
counts-current, 2,G67  returns  of  provisions,  and  993  returns  of  commis- 
sary property,  a  total  of  6,479  accounts  current  and  returns ;  and  within 
the  same  period,  3,219  accounts-current,  3,069  returns  of  provisions,  and 
1,175  returns  of  commissary  property,  a  total  of  7,463  accounts-current 
and  returns,  were  examined  in  this  office  and  Ibrwarded  to  the  Third 
Auditor  of  the  Treasury  for  final  settlement. 

Under  the  act  of  June  23,  1870,  as  extended  by  the  act  of  June  7, 
1S72,  and  still  further  extended  for  one  .year  by  the  act  approved  June 
18,  1874,  credits  have  beeu  recommended  in  the  cases  of  22  officers  in 
the  sum  of  $7,960.27,  making  the  total  number  of  officers  relieved  under 
the  operation  of  the  acts  cited  789,  in  the  total  amount  of  $224,517.83. 

Under  the  third  section  of  the  act  of  July  4, 1864,  310  claims,  amount- 
ing to  $235,956.85,  for  subsistence  supplies  alleged  to  have  been  used 
by  the  Army  or  taken  by  officers  for  the  use  of  the  Army,  in  the  late 
war,  in  States  not  in  rebellion,  were  filed  in  this  office  for  examination  ; 
73  claims,  amounting  to  $66,712.93,  were  examined  and  recommended 
to  the  Third  Auditor  of  the  Treasury  for  payment:  and  109  claims, 
amounting  to  $129,327.49,  were  examined  and  rejected. 

Under  the  joint  resolution  of  Congress  of  July  25,  1866,  and  section  3 
of  the  act  of  March  2,  1867,  175  certificates  for  commutation  of  rations 
to  Union  soldiers  while  prisoners  of  war  were  received  and  paid  to  the 
claimants  or  their  legal  heirs.    These  payments  amounted  to  $5,739.75. 

I  recommend  that  the  act  of  March  3,  1873,  authorizing  the  appoint- 
ment of  commissary-sergeants,  be  so  amended  as  to  allow  the  Secre- 
tary of  War  to  select  said  sergeants  from  the  enlisted  men  of  the  Army. 
The  present  mode  of  selection  unjustly  discriminates  against  a  class  of 
clerks  and  assistants  who  for  years  have  been  detailed  on  duty  in  the 
Subsistence  department,  and,  in  fact,  are  the  only  enlisted  men  in  the 
Army  who  are  thoroughly  familiar  with  the  duties. 

It  is  respectfully  recommended  that  section  25  of  the  act  entitled  "An 
act  to  increase  anil  fix  the  military  peace  establishment  of  the  United 
States,^  approved  July  28, 1866,  be  amended  to  read  as  follows,  viz  : 

And  he  it  furtha-  enacted,  Tbat  the  Subsistence  Department  is  hereby  authorized  to 
furnish  for  sale,  at  cost  jmces,  to  officers,  for  the  use  of  themselves  and  their  families, 
and  to  commanders  of  companies  or  other  military  organizations,  for  the  use  of  the  en- 
listed meu  of  such  companies  or  organizations,  such  articles  as  may  from  time  to  time 
be  designated  by  the  C<minii!ssary -General  of  Subsistence,  with  the  approval  of  the 
Secretary  of  War. 

Under  the  operation  of  section  5  of  the  act  entitled  '*An  act  making 
approi)riations  for  the  legislative,  executive,  and  judicial  expenses  of  the 
Government  for  the  year  ending  June  thirtieth,  eighteen  hundred  and 
seventy-three,  and  for  other  i)urposes,''  approved  May  8,  1872,  and  the 
act  amendatory  thereof,  approved  June  8, 1872,  the  proceeds  of  sales  of 
»  condemned  supplies,  of  sales  to  other  departments  of  the  Government, 
and  of  sales  ot  every  nature,  excepting  to  officers  and  soldiers  of  the 
Army,  and  exploring  or  surveying  expeditions  authorized  by  law,  are 
n'(inirfd  to  be  covered  into  the  Treasury ;  and  that  the  annual  appropii- 
atiou  for  subsistence  of  the  Army  is  thus  virtually  reduced  by  tbis 
amount,  which,  ordinarily,  is  not  inconsiderable. 

The  unceasing  demand  for  subsistence,  and  its  indispensable  character 
in  connection  with  the  comfort,  health,  and  efficiency  of  the  Armj',  render 
it  imperative  that  there  shall  be  no  failure  or  deficiency  in  the  supply, 
either  in  quantity  or  variety.  It  is  a  matter  of  grave  importance,  there- 
fore, that  the  annual  appropriation  for  subsistence  of  the  Army  shall 
not  be  impaired  by  having  a  part  thus  diverted  back  into  the  Treasury, 
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as  revenue,  without  accomplishing  any  useful  effect,  and  that  the  whole 
amount  thereof  shall  be  made  available  for  the  object  for  which  the 
appropriation  is  made  by  Congress.  In  view  of  the  foregoing  considera- 
tions, it  is  respectfully  recommended  that  a  general  law  be  passed  exempt- 
ing the  proceeds  of  all  sales  of  subsistence  supplies  from  being  covered 
into  the  Treasury,  and  making  them  immediately  available  for  the  pur- 
chase of  fresh  supplies  to  replace  those  sold. 

I  would  respectfully  call  attention  to  the  fact  that  supplies  for  posts 
ou  the  headwaters  of  the  Missouri  River,  for  the  fiscal  year  1875-'76, 
must  be  purchased  and  prepared  for  shipment  in  time  to  take  advantage 
of  the  "  June  rise"  of  that  stream ;  and  that  a  similar  necessity  for  ad- 
vance purchases  and  shipments  exists  with  regard  to  Fort  Pembina  and 
distant  posts  in  Texas  and  Arizona.  As  under  existing  laws,  no  part  of 
the  appropriation  for  the  fiscal  year  ending  June  30, 1875,  can  be  applied 
to  the  purchase  of  the  supplies  referred  to,  it  is  recommended  that  the 
following  proviso  be  added  to  the  subsistence  section  of  the  act  making 
appropriations  for  the  support  of  the  Army  for  the  fiscal  year  ending 
June  30,  1876,  viz  : 

Provided  J  That  three  bandred  thousaDd  dollars  of  the  money  thns  appropriated  may 
be  applied  by  tbe  Commissary-General  of  Subsistence,  prior  to  tbe  first  day  of  July, 
eighteen  hundred  and  seventy-five,  to  the  purchase  of  supplies  required  for  advance 
shipments  to  posts  on  the  Upper  Missouri,  Fort  Pembina,  and  distant  posts  in  Texas 
and  Arizona. 

By  the  act  entitled  "An  act  to  provide  for  the  relief  of  the  persons 
suffering  from  the  overflow  of  the  Mississippi  Eiver,"  approved  Apiil 
23, 1874,  and  the  acts  supplementary  thereto,  approved  May  13, 1874, 
and  June  23, 1874,  and  the  joint  resolution  approved  May  28, 1874,  ex- 
tending the  provisions  of  those  acts  to  the  sufferers  from  overflow  on 
the  Tombigbee,  Warrior,  and  Alabama  Rivers,  appropriations  were 
made  amounting  in  the  aggregate  to  $590,000. 

In  compliance  with  the  requirements  of  the  laws  making  these  appro- 
priations, issues  of  food  to  the  sufferers  from  overflow  on  the  rivers 
named  were  discontinued  on  the  1st  day  of  September,  1874. 

The  report  of  Capt.  Thomas  C.  Sullivan,  commissary  of  subsistence, 
United  States  Army,  the  oflftcer  charged  with  the  duty  of  purchasing 
and  distributing  the  food,  will  be  transmitted  as  soon  as  prepared. 
Very  respectfully,  your  obedient  servant, 

A.  E.  SHIRAS, 
Commissary- General  of  Subsistence. 
Hon.  William  W.  Belknap, 

Secretary  of  War. 

15  w 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


REPORT    OF    THE   SURGEON-GENERAL. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


REPORT 

OF 

THE  SURGEON-GENERAL. 


Wab  Department,  Subgeon-Geneeal's  Office, 

Washingtan^  October  1, 1874. 
Sib  :  I  have  the  honor  to  aubmit  the  following  statement  of  finances 
and  general  transactions  of  the  Medical  Department  of  the  Army  for 
the  fiscal  year  ending  June  30, 1874 : 

FINANCIAL  STATEMENT. 

0 

The  fands  subject  to  the  requisitions  of  the  Medical  Bureau  during 
the  year  ending  June  30, 1874,  were : 

I.  Appropriation  for  the  relief  of  sick  and  discharged  soldiers,  nsder  the  act 

approved  Julv  5,  1862  : 

Balance  remaining  July  1, 1873 $10,357  74 

Disbarsed  during  the  year 848  53 

Balance  June  30, 1874 9,509  21 

II.  Appropriation  under  act  of  March  3. 1869,  to  enable  the  Secretary  of 

the  Treasury  to  settle  the  accounts  of  disbursing  officers : 

Balance  remaining  July  1, 1873 $6,658  98 

Transferred  during  the  year 6,658  98 

III.  Appropriation  under  act  of  March  3, 1873,  to  enable  the  Secretary  of 

the  Treasury  to  settle  the  accounts  of  disbursing  officers : 

Balance  remaining  July  1,  1873 $275,000  00 

Transferred  during  the  year 66,592  51 

Balance  June  30, 1874 208,407  49 

IV.  Appropriation  for  the  Medical  and  Hospital  Department  of  the  Army 

for  tne  time  prior  to  July  1,  1870: 

Balance  remaining  July  1, 1873 $723,779  58 

Received  from  sales 5, 817  47 

Refundment  made  in  Treasury  settlement 1, 299  00 

7,30, 896  05 
Disbursed  during  the  year 13,224  52 

Balance  June  30, 1874 717,671  53 

y.  Appropriation  for  the  Medical  and  Hospital  Department  for  the  fiscal 
year  ending  June  30,  1871 : 

Balance  remaining  July  1,  1873 $30,272  87 

Refundment  made  in  Treasury  settlement 2  48 

30, 275  35 
Disbursed  during  the  year 20,778  93 

Balance  June  30,  1874 9,496  42 
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VI.  Appropriation  for  the  Medical  and  Hospital  Department  for  the  fiscal 
year  ending  June  30,  1872: 

Balance  remaining  July  1,  1873 $7,003  88 

Refundment  made  in  Treasury  settlement 5  78 

7, 009  66 
Disbui*sed  during  the  year 723  07 

Balance  June  30, 1874 6,286  59 

VU.  Appropriation  for  the  Medical  and  Hospital  Department  for  the  fiscal 
year  ending  June  30,  1873 : 

Balance  remaining  July  1,  1873 |47,696  80 

Received  from  sales 5  00 

47,701  80 
Disbursed  during  the  year 28, 391  54 

Balance  June  30,  1874 19,310  26 

VIII.  Appropriation  for  the  Medical  and  Hospital  Department  for  the  fis- 

cal year  ending  June  30,  1874 : 

Appropriation  under  act  approved  March  3,  1873 $200, 000  00 

Disbursed  during  the  year 175,839  08 

Balance  June  30, 1874 24,160  92 

IX.  Appropriation  for  the  support  of  the  Army  Medical  Museum  and  Li- 

brary of  the  Surgeon -General's  Office,  underact  of  June  6,  1872: 

Balance  remaining  July  1, 1873 * $1,140  74 

Disbursed  during  the  year 1,140  74 

X.  Appropriation  for  the  support  of  the  Army  Medical  Museum  and  Li- 

brary of  the  Surgeon-General's  Office,  under  act  approved  March  3, 

1873 $10,000  00 

Disbursed  during  the  year 9,483  98 

Balance  June  30, 1874 516  02 

XI.  Appropriation  for  completing  the  Medical  and  Surgical  History  of  the 

War,  under  act  of  June  8,  1872  : 
Balance  remaining  July  1,  1873 $47,293  68 


Refunded  from  the  appropriation  for  the  meilical  and  surgical  history 
and  statistics,  act  of  July  28, 1866 1, 


000  00 


48, 293  88 

Disbursed  during  the  year 28, 145  22 

Balaiice  June  30,  l."i74 , 20, 148  66 

XII.  Appropriation  for  furnishing  appliauccs  to  disabled  soldiers,  act  of 

Juue6,  1872: 

Balance  remaining  July  1, 1873 $8, 801  :W 

Disbursed  during  the  year 267  50 

Balance  June  30, 1874 8.533  88 

XIII.  Amount  expended  under  the  act  of  May  28,  1872,  to  provide  for  fur- 

nishing trusses  to  ruptured  soldiers $.'>,  541  21 

Number  of  trusses  fjiriiished  during  the  year,  602. 
Number  of  artiticial  limbs  allowed  during  the  fiscal  year: 

In  kind.  Bii  commntatioJK 

Arms 4  71 

Legs 15  28 

Feet 1  12 

Apparatus 374 

20  48"! 
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HEALTH    OF  THE   ARMV    DURING   THE     FISCAL    YEAR    ENDINO    JUNE 

30,  1874. 

Notwithstanding  the  occurrence  of  a  few  eases  of  yellow  fever  at  Forts 
Jefferson  and  Barrancas  during  the  summer  of  1873,  the  Army  enjoyed 
unusual  good  health  during  the  year. 

The  monthly  reports  of  sick  and  wounded  received  at  this  Office  rep- 
resent an  average  mean  strength  of  25,647  white,  and  2,497  colored 
troops. 

Among  the  white  troops  the  total  number  of  cases  of  all  kinds  re- 
ported as  taken  on  the  sick-list  was  45,011,  being  at  the  rate  of  1,790 
per  1,000  of  mean  strength.  (That  is  rather  less  than  two  entries  on 
sick-report  during  the  year  for  each  man.)  Of  this  number  38,827  cases, 
or  1,514  per  1,000  of  strength,  were  taken  on  sick-report  for  disease,  and 
7,084  cases,  or  276  per  1,000  of  strength,  for  wounds,  accidents,  and  in- 
juries of  all  kinds. 

The  average  number  constantly  on  sick-report  during  the  year  was 
1,190  men,  or  46  per  1,000  of  mean  strength.  Of  these  938  men,  or  36 
per  1,000  of  strength,  were  constantly  under  treatment  for  dise^ise,  and 
252  men,  or  10  per  1,000  of  strength,  for  wounds,  accidents  and  injuries. 

The  total  number  of  deaths  reported  from  all  causes  was  341,  or  13 
per  1,000  of  mean  strength.  Of  these  229,  or  9  per  1,000  of  strength, 
died  of  disease,  and  112,  or  4  per  1,000  of  strength,  of  wounds,  accidents, 
and  injuries.  The  proportion  of  deaths  from  all  causes  to  cases  treated 
was  1  to  135. 

The  total  number  of  white  soldiers  reported  to  have  been  discharged 
the  service  on  '*  surgeon's  certificate  of  disability''  was  874,  being  at 
the  rate  of  34  per  1,000  of  mean  strength. 

Among  the  colored  troops,  the  total  number  of  cases  of  all  kinds  re- 
ported was  4,535,  being  at  the  rate  of  1,816  per  1,000  of  mean  strength. 
Of  these,  3,843  cases,  or  1,539  per  1,000  of  mean  strength,  were  cases  of 
disease,  and  692  cases,  or  277  per  1,000  of  strength,  were  wounds,  acci- 
dents, and  injuries. 

The  average  number  constantly  on  sick-report  was  130  men,  or  52  per 
1,000  of  mean  strength,  of  whom  101  men,  or  40  per  1,000,  were  under 
treatment  for  disease,  and  29  men,  or  12  per  1,000,  for  wounds,  accidents, 
and  injuries. 

The  total  number  of  deaths  reported  from  all  causes  was  37,  or  15 
per  1,000  of  mean  strength.  Of  these,  25,  or  10  per  1,000  of  mean 
strength,  died  of  disease,  and  12,  or  5  per  1,000,  of  wounds,  accidents, 
and  injuries.  The  proportion  of  deaths  from  all  causes  to  cases  treated 
was  1  to  123. 

The  total  number  of  colored  soldiers  reported  to  have  been  discharged 
on  "  surgeon's  certificate  of  disability"  was  59,  or  24  per  1,000  of  mean 
strength. 

The  large  number  of  men  reported  to  have  been  discharged  on  sur- 
geon's certificate  of  disability  is  worthy  of  some  remark. 

Of  the  874  discharges  of  white  soldiers,  138  were  on  account  of  wounds, 
accidents,  and  injuries,  and  736  on  account  of  disease.  Of  the  latter 
class  chronic  bronchitis  and  consumption  caused  118  discharges;  rheu- 
matism, 74;  constitutional  syphilis,  73;  disease  of  the  heart,  68;  alco- 
holism, 46;  hernia,  35;  epilepsy,  29 ;  and  diarrhoea  and  dysentery,  20. 

Of  the  59  discharges  of  colored  soldiers,  11  were  on  account  of  wounds, 
accidents,  and  injuries,  and  48  on  account  of  disease.  Of  the  latter 
class  consumption  caused  5  discharges  ;  rheumatism,  3  ;  constitutional 
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syphilis,  2.;  <liscase  of  the  heart,  7 ;  hernia,  4 ;  epilepsy,  8;  aud  dysen- 
tery, 1. 

j!\4diug  together  the  deaths  and  discharges  for  disability,  the  total 
loss  to  the  Army  during  the  year  was  47  per  1,000  of  strength  for  the 
white,  and  39  i)er  1,000  for  the  colored  troops.  If  these  figures  are  com- 
pared with  tlie  reports  of  the  previous  five  years,  from  Jnly  1,  1868,  to 
June  30,  1873,  inclusive,  it  will  be  seen  that  the  chief  difference  is  a 
diminution  in  the  losses  of  the  colored  troops  last  year. 

The  average  losses  of  the  Army  by  deaths  and  discharges  for  dis- 
ability, during  the  five  years  referred  to,  have  been  47  per  1,000  of 
strength  for  the  white  troops,  and  52  per  1,000  for  the  colored.  These 
losses  have  been  distributed  as  follows :  In  the  case  of  the  white  troops, 
deaths  from  disease,  10,  deaths  from  wounds,  accidents,  and  injuries, 
5,  discharges  from  disability,  32  per  1,000  of  strength.  In  the  case  of 
the  colored  troops,  deaths  from  disease,  15,  deaths  from  wounds,  acci- 
dents, and  injuries,  5,  discharges  from  disability,  32  per  1,000  of 
strength. 

It  would  appear,  therefore,  that  the  comparatively  large  loss  of  the 
Army  from  discharges  on  surgeon's  certificate  of  disability  is  not  an 
accident  of  the  past  year,  but  that  it  has  been  of  constant  occurrence 
for  the  last  six  years. 

Large  as  these  losses  have  been,  however,  we  cannot  consider  them 
excessive,  if  we  compare  them  with  the  losses  from  the  same  causes  in 
the  army  of  Great  Britain.  It  appears  from  the  report  of  the  army 
medical  department  that  the  average  losses  by  death  and  discharges 
for  disability  among  the  troops  stationed  in  the  United  Kingdom  during 
the  ten  years  from  1861  to  1870,  inclusive,  were  43.21  per  1,000  of  strength, 
of  which  0.45  were  deaths,  and  33.76  discharges ;  and  although,  as  shown 
by  the  same  reports,  the  ratio  of  discharges  during  the  ten  years  was 
much  smaller  in  the  case  of  the  troops  serving  in  India,  viz,  19  per 
1,000  of  strength,  yet  this  was  balanced  by  a  greater  mortality,  viz, 
21.3  for  Bombay,  22.62  for  Madras,  aud  29.67  for  Bengal. 

In  the  case  of  our  own  Army,  we  cannot  fail  to  note  the  large  propor- 
tion of  both  deaths  and  discharges  due  to  wounds,  accidents,  and  in- 
juries. The  mortality  from  this  class  of  causes  is  especially  deserving 
of  comment.  For  the  last  six  years  it  has  averaged  about  5  deaths  per 
1,000  of  strength  for  both  white  and  colored  troops,  while  by  the  Eng- 
lish reports  above  referred  to,  it  appears  that  during  the  six  years  from 
1866  to  1871,  inclusive,  the  mortality  from  all  causes  of  the  same  class 
was  only  1  death  per  1,000  of  strength  for  the  troops  serving  in  the  Uni- 
ted Kingdom,  and  2.37  per  1,000  for  the  troops  serving  in  India. 

Of  the  112  deaths  from  wounds,  accidents,  and  injuries,  reported 
among  our  white  troops  during  the  last  fiscal  year,  23  were  homicides, 
14  suicides,  and  30  are  rei)ort^  to  have  been  accidentally  drowned. 

Homicide  in  the  Army. — The  number  of  deaths  above  given  represents 
a  ratio  of  90  per  100,000  of  strength.  During  the  previous  five  years, 
from  July  1,  1868,  to  June  30,  1873,  inclusive,  121  homicides  were  re- 
po  ted  among  the  white  troops,  the  average  annual  ratio  for  that  period 
being  83  homicides  i)er  100,000  of  mean  strength. 

Among  the  colored  troops  the  number  of  homicides  reported  during 
the  last  fiscal  year  was  2,  or  80  i>er  100,000  of  mean  strength  ;  during 
the  previous  five  years  42  homicides  were  reported  among  the  colored 
troops,  the  average  annual  ratio  for  that  period  being  254 per  100,000  of 
mean  strength. 

These  tigures  are  strikingly  in  excess  of  the  proportion  of  homicides 
in  the  English  army.    Duiing  the  six  years,  from  1866  to  1871,  iuclu- 
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8ive,  there  were  but  0  homicides  reported  .among  the  troops  serving  in 
the  United  Kingdom,  with  a  strength  ranging  between  seventy  and  a 
hundred  thousand  men,  the  average  annual  ratio  being  only  2  homicides 
per  100,000  of  mean  strength.  Among  the  troops  serving  in  India,  with 
a  strength  ranging  between  fifty-three  and  fifty-nine  thousand,  the  total 
number  of  homicides  reported  during  the  six  years  was  18,  the  average 
annual  ratio  being  rather  more  than  5.33  per  100,000  of  mean  strength. 

Suicide  in  tlie  Army. — Of  the  14  suicides  reported  during  the  last  fiscal 
year  among  the  white  troops,  10  were  by  gunshot,  2  by  drowning,  and 
in  2  the  manner  is  not  specified.  The  number  corresponds  to  a  ratio  of 
o4  per  100,000  of  mean  strength.  During  the  previous  five  years  90 
suicides  were  reported  among  the  white  troops,  the  average  annual  ratio 
for  the  five  years  being  63  per  100,000  of  mean  strength. 

Among  the  colored  troops  suicides  have  been  much  more  infrequent, 
none  having  been  reported  during  the  last  fiscal  year.  During  the 
previous  five  years  only  4  suicides  were  re|>orted  among  the  colored 
troops ;  the  average  annual  ratio  for  the  five  years  being  26  per  100,000 
of  mean  strength. 

The  ratios  for  the  white  troops  are  larger  than  those  reported  in  the 
English  army  for  the  troops  serving  in  the  United  Kingdom,  which, 
during  the  six  years,  from  1866  to  1871,  inclusive,  averaged  annually  36 
per  1(K),000  of  mean  strength ;  they  even  exceed  the  ratios  reported  dur- 
ing the  same  years  for  the  troops  serving  in  India,  which  averaged  55 
per  100,000  of  ipean  strength. 

Accidental  droivning  in  the  Army, — Of  the  30  white  soldiers  reported 
to  have  been  accidentally  drowned  during  the  last  fiscal  year,  5  were 
drowned  by  the  upsetting  of  the  Government  ferry-boat  at  Fort  Gibson, 
Indian  Territory,  April  20, 1874,  and  5  are  reported  to  have  been  intoxi- 
cated when  drowned.  Among  the  remainder  such  entries  as  the  following 
may  be  noted  on  the  list  of  deaths:  "Drowned  while  crossing  the  Platte 
River  with  his  company;"  "Drowned  while  attempting  to  cross  the 
Colorado  River ;"  "  Drowned  while  attempting  to  cross  the  Gila  River ;" 
"  Drowned  while  watering  his  horse  in  the  Missouri  River,"  &c.  The 
whole  number  represents  a  ratio  of  117  per  100,000  of  mean  strength, 
During  the  previous  five  years  145  white  soldiers  are  reported  to  have 
been  accidentally  drowned ;  the  average  annual  ratio  for  the  five  years 
being  100  per  100,000  of  mean  strength. 

Among  the  colored  troops  the  number  reported  to  have  been  acci- 
dentally drowned  during  the  last  fiscal  year  was  6,  being  at  the  rate  of 
240  per  100,000  of  mean  strength.  During  the  previous  five  years,  how- 
ever, only  5  colored  soldiers  are  reported  to  have  been  drowned ;  the 
average  annual  ratio  for  the  five  years  being  29  per  100,000  of  mean 
strengtli. 

The  ratios  above  given  for  the  white  troops  and  for  the  colored 
troops,  last  year,  are  very  greatly  in  excess  of  those  reported  in  the 
English  army,  in  which  during  the  six  years,  from  1866  to  1871,  inclu- 
sive, the  average  annual  ratio  of  deaths  by  accidental  drowning  was  28 
l)er  100,000  of  mean  strength  for  the  troops  serving  in  the  United  King- 
dom, and  40  per  100,000  for  the  troops  serving  in  India. 

LIMITED  OCCURRENCE  OF   YELLOW  FEVER  AMONG  THE  TROOPS. 

During  the  summer  of  1873  yellow  fever  appeared  as  an  epidemic  at 
various  cities  in  the  Southern  States,  assuming  at  some  points  a  most 
malignant  type,  and  proving  exceedingly  fatal ;  as,  for  example,  at 
Memphis,  Tenn.,  and  at  Shreveport,  La.    That  it  did  not  prevail  to  a 
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I^reater  extent  in  the  Army  must  be  regarded  to  have  been  due  chiefly 
to  the  hygienic  precautions  adopted,  and  especially  to  the  prompt 
removal  of  the  troops  from  those  posts  at  which  the  disease  was  actu- 
ally introduced  from  infected  localities,  or  at  which  its  introduction  ap- 
peared to  be  imminent. 

At  Fort  Jeflerson,  Fla.,  the  disease  made  its  appearance  among  the 
garrison  (Company  M,  First  Artillery)  during  the  latter  part  of  August. 
So  soon  as  its  nature  was  fully  recognized,  the  greater  portion  of  the 
command  was  removed,  under  charge  of  a  non-commissioned  officer,  to 
Loggerhead  Key,  two  miles  and  a  half  distant,  leaving  behind,  besides 
the  sick  with  the  medical  officers  and  hospital  attendants,  a  small  detach- 
ment of  men  under  Lieut.  James  E.  Bell,  the  commanding  officer  of 
the  post. 

During  the  first  five  days  after  this  step  was  taken,  four  of  the  men 
on  Loggerhead  Key  were  taken  sick  with  yellow  fever,  and  were 
promptly  sent  back  to  the  fort,  after  which  this  portion  of  the  command 
remained  free  from  the  disease,  while  almost  every  man  who  remained 
at  Fort  Jefferson  was  attacked.  The  total  number  of  cases  among 
the  troops  was  25,  of  whom  13  died ;  and  there  were  besides  several 
cases  among  citizen  employes.  Lieutenant  Bell,  who  was  the  only  com- 
missioned officer  at  the  post  when  the  disease  made  its  appearance,  and 
who,  when  he  sent  the  majority  of  the  command  to  Loggerhead  Key, 
remained  behind  and  took  an  active  part  in  the  care  of  the  sick,  was 
attacked  on  the  8th  of  September,  and  died  on  the  lltli,  a  victim  to  his 
conscientious  ideas  of  duty. 

The  medical  officers  on  duty  at  Fort  Jefferson,  when  the  epidemic 
made  its  appearance,  were  Acting  Assistant  Surgeons  Joseph  Y.  Porter 
and  F.  J.  Gould.  So  soon  as  the  existence  of  the  disease  was  known, 
Assistant  Surgeon  Harvey  E.  Brown  was  ordered  to  the  post  by  the 
Medical  Director,  and  arrived  there  September  6.  The  manner  in  which 
these  gentlemen  <iischarged  their  duties  is  worthy  .of  all  praise,  and  the 
same  may  be  said  of  Dr.  Joseph  Otto,  of  Key  West,  who,  on  I  he  t>ut- 
break  of  the  epidemic,  volunteered  his  services,  and  hastened  to  Fort 
Jefferson,  where  he  rendered  valuable  assistance. 

At  Key  West,  Fla.,  the  disease  having  made  its  appearance  in  the 
harbor,  and  an  unmistakable  case  having  occurred  in  the  town,  the 
f'ommaud  at  Key  West  Barracks  (Companies  E  and  I,  First  Artillery) 
was  removed  on  the  IGth  of  September  to  Camp  Dallas,  at  the  mouth  of 
the  Miami  River,  and  escaped  without  a  single  case. 

Similar  good  fortune  attended  the  command  at  Mobile,  Ala.,  (head- 
(juarters,  band,  staff,  and  Companies  G  and  K,  Second  Infantry,)  which, 
so  soon  as  cases  of  yellow  fever  were  known  to  exist  in  the  city,  was  re- 
moved, September  19,  to  Mount  Vernon  Barracks. 

At  Fort  Barrancas,  Fla.,  even  after  the  disease  had  become  epi- 
(U'lnic  in  the  city  of  Pensacola,  it  was  hoped  that  it  might  be  excluded 
from  the  command  (Companies  A,  F,  and  L,  First  Artillery)  by  strict 
nonintercourse.  This,  however,  proved  unavailing,  and  two  cases  of 
yellow  fever  having  made  their  appearance  in  the  garrison,  the  greater 
portion  of  the  troops  were  removed  to  Santa  Rosa  Island,  and  went  into 
cam|)  near  Fort  Pickens,  less  than  two  miles  distant,  leaving  a  small 
detHchment  at  Barrancas.  No  cases  occurred  at  Santa  Rosa  Island,  but 
several  in  the  detachment  which  rem.^ined  at  Barrancas,  the  total  nura- 
bt*r  of  cases  among  the  enlisted  men  being  12,  with  4  deaths.  There 
were  also  six  cases  and  two  deaths  at  the  post  among  the  citizens  at- 
tuched  to  the  command. 

(heat  credit  is  due  to  the  post  surgeon  at  Fort  Barrancas,  Assistant 
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Surgeou  George  M.  Sternberg,  for  the  faithful  mauner  in  which  he  dis- 
charged his  duties  during  the  epidemic,  and  to  the  commanding  oflBcer 
of  the  post,  Maj.  John  M.  Brannan,  of  the  First  Artillery,  for  the  hearty 
manner  in  which  he  cooperated  with  the  post  surgeon  in  his  efforts  to 
save  the  command  from  the  disaster  by  which  it  was  threatened. 

WORK   PERFORMED   IN  THE   RECORD  AND   PENSION   DIVISION. 

The  number  of  official  demands  for  information  as  to  causes  of  death 
of  deceased  soldiers,  and  the  hospital  record  of  invalids,  instead  of  di- 
minishing, ^s  anticipated,  was  actually  greater  than  during  the  previ- 
ous year.  The  total  number  of  applications  for  such  information  dur- 
ing the  fiscal  year  terminating  June  30, 1873,  was  16,601,  of  which  1,553 
remained  unanswered  at  the  close  of  the  year.  From  that  time  to  June 
30, 1874, 17,957  new  applications  for  information  were  recorded,  of  which 
11,481  were  from  the  Commissioner  of  Pensions,  6,067  from  the  Adju- 
tant-General of  tbe  Army,  and  409  from  miscellaneous  sources.  These 
new  cases  added  to  those  remaining  from  the  previous  year  made  19,510 
cases  to  be  disposed  of  during  the  last  fiscal  year. 

Search  was  made,  and  replies  furnished  to  the  proper  authorities,  in 
18,535  of  these  cases,  viz :  11,884  to  tbe  Commissioner  of  Pensions,  6,244 
to  the  Adjutant-General  of  the  Array,  and  407  to  miscellaneous  applicants, 
leaving  975  unsearched  cases  on  hand  on  the  1st  of  July,  1874. 

The  total  number  of  applications  for  the  class  of  information  referred 
to  above  received  at  this  Office  from  the  1st  of  July,  1865,  to  the  30th 
of  June,  1871,  has  been  259,757,  of  which  258,782  have  been  finally  dis- 
posed of.  Of  these  terminated  cases  81,284  were  from  the  Adjutant- 
General  of  the  Army,  153,207  from  the  Commissioner  of  Pensions, 
11,972  from  the  Paymaster-General,  and  12,319  from  miscellaneous 
sources.  The  information  thus  furnished  has  been  used  for  the  most 
part  in  the  adjustment  of  pension  and  other  claims  against  the  Govern- 
ment, and  has  served  both  as  an  aid  in  establishing  the  merit  of  worthy 
claims,  and  as  a  protection  to  the  Government  against  fraudulent  ones. 

It  is  to  be  remarked,  not  only  that  the  number  of  these  ctises  received 
during  the  last  fiscal  year  was  larger  than  the  number  received  during 
the  previous  year,  but  that  of  late  a  considerable  proportion  of  the  ap- 
plications received  have  been  unusually  difficult  to  search,  partly  because 
of  the  larger  number  of  cases  in  which  it  is  necessary  to  trace  the  sol- 
dier through  several  hospitals,  and  partly  on  account  of  the  increasing 
frequency  with  which  the  data  furnished  by  claimants  prove  to  be  in- 
complete or  inaccurate.  The  latter  source  of  trouble  grows  greater,  even 
in  just  claims,  as  time  elapses  since  the  close  of  the  war.  ^ 

DIVLSION   OF   SURGICAL   RECORDS. 

According  to  the  annual  report  for  the  year  ending  June  30, 1873,  there 
were  entered  on  the  registers  of  this  division,  up  to  tbat  date,  219,873 
cases  of  wounds  and  injuries,  and  40,034  histories  of  surgical  opera- 
tions. During  the  year  ending  June  30,  1874,  2,624  surgical  cases  and 
92  histories  of  operations  were  added,  making  an  aggregate  of  222,497 
surgical  cases,  and  of  40,126  operations,  a  grand  total  of  262,623  histo- 
ries at  present  on  the  records  of  this  division. 

In  11,27*3  cases  additional  information  was  obtained,  and  results  were 
iletermined  from  the  records  on  file  in  this  Office,  and  in  3,573  cases  tbe 
remote  results  of  wounds  and  injuries  were  ascertained  from  the  records 
of  the  Pension Ofiice. 
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Six  tbousand  and  forty-five  reports,  letters,  and  indorsements  were 
received,  indexed,  and  filed. 

TLe  data  for  the  descriptive  anatomical  catalogue  bave  been  perfected. 
The  publication  of  this  work,  recommended  by  the  Secretary  of  War 
and  by  the  House  of  Representatives,  was  not  acted  on  by  the  Senate. 
The  materials  are  so  arranged  that  the  work  can  be  speedily  completed 
when  authority  to  print  is  granted,  and  I  would  respectfully  renew  the 
recommendation  made  in  my  previous  annual  reports,  that  authority  be 
given  to  publish  one  thousand  copies  of  the  work. 

The  following  report.  No.  56,  from  the  Committee  on  Military  Affairs 
of  the  House  of  Representatives,  dated  February  4,  1873,  sets  forth 
more  fully  the  reasons  for  the  above  request: 

[It«port  to  accompany  bill  H.  K.  3453.] 
The  Coiuraitt^e  on  Military  Affairs,  to  whom  was  refeired  H.  R.  3453,  entitled  ''A 
bill  to  provide  for  the  printing  at  the  Government  Printing  Office  of  one  tbonsand 
copieH  of  the  Descriptive  Anatomical  Catalogue  of  the  Army  Medical  Museum,"  have 
hud  the  same  under  consideration,  and  submit  as  a  statement  of  the  facts  in  the  case, 
and  as  reasons  for  the  passage  of  the  accompanying  bill,  the  following  communica- 
tions from  the  Surgeon-General,  which  are  made  a  part  hereof: 

War  Depaktment,  Surgeon-General's  Office, 

jyashingtonj  January  18,  1873. 

Sir  :  In  reply  to  your  letter  of  the  17th  instant,  asking  for  a '' statement  of  the  facta 
going  to  show  the  importance  of  printing  the  Descriptive  Anatomical  Catalogue  of  the 
Army  Medical  Museum,"  contemplated  in  the  bill  H.  R.  3453, 1  have  the  honor  to  rep- 
resent that  it  is  mainly  througn  the  printed  catalogues  that  the  collections  of  the 
museum  are  made  available  to  scientific  students,  the  minority  of  whom  cannot  per- 
sonally examine  them.  Catalogues  of  the  surgical,  medical,  and  microscopical  sections 
have  been  already  printed,  and  their  distribution  has  resulted,  not  only  in  widely  dif- 
fusing a  knowledge  of  the  contents  of  the  museum  relative  to  those  subjects,  but  in 
large  voluntary  contributions  to  the  collections.  These  have  now  attained  such  im- 
portance, that  few  recent  works  on  military  medicine,  surgery,  and  hygiene  have 
omitted  to  refer  largely  to  the  rich  and  reliable  stores  of  information  gathered  within 
the  walls  of  the  museum. 

It  is  now  proposed  to  print  an  anatomical  catalogue,  in  which  the  roost  important 
feature  will  be  the  craniological  chapter.  The  measurement  and  comparison  of  human 
skulls  is  an  interesting  and  difficult  branch  of  the  natural  history  of  man,  which  has 
of  late  received  much  attention  in  the  scientific  world.  It  is  a  study  that  can  only  be 
parsue<l  by  a  few  anatomists,  having  access  to  large  collections  of  crania,  and  the  re- 
(fuisite  experience  and  skill  to  measure  accurately.  Craniology,  established  as  a  science 
by  Blumeubach  and  Camper,  was  prosecuted  in  this  country  by  Morton  with  great 
success.  His  work  was  published  by  subscriptiou.  The  medical  officers  of  the  Army 
have  collected  a  much  larger  series  of  American  skulls  than  have  ever  before  been 
available  for  study.  The  collection  embraces  many  ancient  crania  from  caves  and 
tumuli,  from  Greenland  and  Alaska  to  Florida  and  Arizona,  and  specimens  from  the 
majority  of  the  existing  tribes  of  Indians,  and  of  the  extinct  tribes  of  the  historic 
period.  These,  as  well  as  a  sufficient  series  of  skulls  of  the  white  and  black  races,  have 
been  carefully  measured  and  figured  by  orthographic  drawings,  so  that  the  dimensions 
niaji  be  verified.  Anthropologists  in  different  parts  of  the  world  are  anxious  for  the 
data  thus  accumulated  for  comparison  with  similar  data  published  in  Sweden,  Russia, 
Germany,  Italy,  France,  and  England.  The  French  government  through  its  legation 
here,  after  making  repeated  applications  for  the  tables  of  cranial  measurements,  em- 
ployed an  artist  to  make  casts  and  take  photographs  of  a  series  of  typical  skulls  ;  and 
a  professor  of  Bonn  made  the  study  of  the  collection  the  object  of  a  trip  across  the 
Atlantic.  I  mention  these  facts  as  an  indication  of  the  importance  of  the  collection 
in  the  eyes  of  foreign  savants ;  bnt  it  is  especially  with  a  view  of  euabliug  scientitio 
Htudents  iu  our  own  country  to  utilize  the  collection  that  I  urge  the  publication  of  this 
lafalogue. 

In  a<idition  to  the  unique  collection  of  crania,  the  anatomical  cabinet  possesses  a 
good  series  of  preparations  and  drawings  of  the  various  organs  of  the  body,  properly 
thiKsitied  and  catalogued.  To  render  the^e  accessible  to  students  a  printed  catalogue 
is  simply  a  necessity. 

I  take  what  I  trust  may  be  esteemed  a  pardonable  pride  in  the  reflection  that  this 
important  collection  has  been  accumulated  through  the  almost  unaided  zeal  and  indus- 
try of  the  medical  oflicers  of  the  Anny,  and,  I  was  about  to  say,  entirely  without  cost 
to' the  Government.  It  is  true,  however,  that  a  few  preparations  have  been  obtained 
by  purchase,  but  by  far  the  largest  proportion  have  been  collected  by  the  medical 
ohict'P*,  or  procured  in  exchange  for  objects  of  ethnological  interest  collected  by  them. 
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If  the  members  of  the  committee  will  contrast  the  results  obtained  with  the  small 
annual  appropriation  of  $5,000  for  the  Army  Medical  Museum  with  the  condition  of 
foreign  national  museums,  and  the  larf^e  sums  annually  voted  them,  the  progress  here 
accomplished  would  be  appreciated,  the  results  being  possible  only  because  the  labor 
has  been  performed,  as  incidental  to  their  legitimate  duties,  by  those  already  in  the 
Government  service. 

I  have  restricted  myself  to  a  concise  statement  of  the  importance  of  the  proposed 
catalogue.  Should  the  members  of  the  committee  desire  more  details,  I  would  re^ipect- 
fuUy  suggest  that  Assistant  Surgeon  Otis,  who  is  familiar  with  them,  should  be  granted 
a  bearing  before  the  committee. 

I  am,  sir,  very  respectfully,  vour  obedient  servant, 

J.  K.  BARNES, 
Surgeon-General^  Unikd  States  Army. 
Hod.  John  Coburn, 

Chairman  Committee  on  Military  Affairs. 

Wah  Department,  Surgeox-Gexeral's  Office, 

Washingtonj  D.  C,  January  24,  ItfT.'t. 
Sir:  I  have  the  honor  to  forward  the  following  estimate  of  cost. of  printing  and 
binding  catalogue  of  the  anatomical  section  of  the  Army  Medical  Museum,  viz  : 

For  1,000  copies : 

Plates  and  wood-cuts $20, 000 

Paper,  composition,  and  printing 2, 700 

Binding,  in  cloth 1,000 

Binding,  in  leather 2,500 

For  5,000  copies  the  cost  will  be : 

For  plates $:^^,000 

Paper,  oompoeition,  and  printing 7,500 

Binding,  in  cloth 5,000 

Binding,  in  leather 12,500 

Total  cost,  1,000  copies,  in  cloth 23,700 

Total  cost,  5,000  copies,  in  cloth 50,  .500 

Very  respectfuUv,  your  obedient  servant, 

J.  K.  BARNES, 
Sttrgeon- General f  United  State>t  Army. 

Hon.  JOHX  COBURX, 

Chairman  Military  Committeey  House  of  EepresentiUives, 
The  committee  recommend  the  passage  of  the  accompanying  bill. 

ARMY  MEDICAL  MUSEUM. 

One  thousand  one  hundred  and  eighty-five  specimens  were  added 
to  the  various  sections. 

Surgical  section. 

Specimens  in  the  museum  July  1,  1873 6, 272 

Specimens  in  the  museum  July  1, 1874 6,447 

Increase 175 

Medical  section. 

Specimens  in  the  mnsenm  July  1, 1873 1, 1(58 

Specimens  in  the  museum  July  1,  1874 1, 225 

Increase 57 

Microscopical  section. 

Specimens  in  the  museum  July  1,  1873 6.095 

Specimens  in  the  museum  July  1,  1874 6, 7\i6 

Increase ^3 
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Anatomical  section. 

Specimens  iu  the  museum  July  1,  1873 .' 995 

Specimens  in  the  museum  July  1.  1874 1, 119 

Increase 124 

Section  of  comparative  anatomy. 

Specimens  in  the  museum  July  1,  l'^73 1,270 

Specimens  in  the  museum  July  1,  1874 1,404 

Increase 134 

MiscellaneouH  section. 

Specimens  iu  the  museum  July  1, 1873,  (received  92;  transferred  40) 134 

Si>ecimeus  in  the  museum  July  1, 1874 186 

Increase • 52 

Twenty  specimens  were  donated  to  the  Smithsonian  Institution,  nine- 
teen to  the  Peabody  Museum,  and  one  to  the  Agricultural  Department, 
and  live  hundred  and  ten  photographs  were  presented  to  scientific  men 
and  institutions.  Two  hundred  and  sixty-four  calculi  were  analyzed 
and  the  results  of  the  analyses  recorded.  Eight  hundred  and  forty- 
seven  crania  were  measured  and  the  measurements  recorded. 

The  Army  Medical  Museum  was  visited  during  the  year  ending  June 
30,  1874,  by  26,071  persons. 

MISCELLANEOUS. 

Of  the  second  part  of  the  Medical  and  Surgical  History  of  the  War 
700  pages  have  been  printed,  and  nearly  all  the  plates  have  been  pre- 
pared. 

In  accordance  with  the  act  making  appropriations  for  sundry  civil  ex- 
penses of  the  Government  for  the  fiscal  year  ending  June  30,  1874,  and 
for  other  purposes,  approved  June  23,  1874,  proposals  have  been  ob- 
tained for  preparing  the  plates  for  a  new  edition  of  5,000  copies,  which 
have  been  approved  by  the  honorable  Secretary  of  War,  and  the  work  is 
now  in  progress.  That  part  of  the  work  now  going  through  the  press  is 
being  stereotyped.  Legislation  is  necessary  to  authorize  the  Congres- 
sional Printer  to  print  an  additional  edition  of  5,000  copies  from  the 
commencement  of  the  work,  and  I  respectfully  recommend  that  such 
authority  be  given. 

The  library  of  this  Office  continues  to  increase  in  size  and  usefulness ; 
about  5,000  volumes  have  been  added  to  it  during  the  past  year.  The 
printing  of  the  Alphabetical  Catalogue  of  Authors  has  been  completed, 
and  a  subject-catalogue  is  now  in  course  of  preparation. 

In  accordance  with  the  joint  resolution  of  Congress  approved  March 
25,  1874,  Assistant  Surgeon  Ely  McClellan,  United  States  Army,  was 
detailed  to  inquire  into,  and  report  upon,  the  causes  of  epidemic  cholera, 
and  was  instructed  to  visit  the  towns  and  localities  in  the  United  States 
at  which  cholera  prevailed  during  the  year  1873.  His  report  is  now  iu 
course  of  preparation,  and  will  be  in  readiness  by  the  time  of  the  meeting 
of  Congress. 

In  the  reorganization  of  the  force  of  this  Office  by  the  act  making  ap- 
propriations for  the  legislative,  executive,  and  judicial  expenses  of  the 
Government  for  the  fiscal  year  ending  June  30,  1875,  and  for  other  pur- 
poses, approved  June  20, 1874,  no  provision  was  made  for  the  continued 
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employment  of  the  chemist  and  his  assistant.  I  have  in  consequence 
been  compelled  to  suspend  work  in  the  laboratory,  thus  depriving  this 
Department  of  the  protection  and  advantage  of  careful  and  reliable 
analyses  of  drugs  and  medicines,  and  making  it  impossible  to  furnish,  as 
heretofore,  other  Departments  of  the  Government  with  results  of  ex- 
aminations for  detection  of  adulterations,  or  establishment  of  values, 
for  guidance  in  selection  and  purchase. 

During  the  month  of  June,  1874,  an  arrangement  was  made  with  the 
Chief  Signal  Officer  of  the  Army  by  which  the  monthly  reports  of  the 
meteorological  observations  made  at  the  several  military  posts  by  the 
medical  officers  of  the  Army  w.ere  to  be  forwarded  to  him,  hereafter,  as 
received  at  this  Office.  This  proposition  was  made  in  the  belief  that 
these  observations  possess  considerable  value,  and  that  their  utility  will 
be  increased  by  studying  them  in  connection  with  the  observfitions  made 
under  the  auspices  of  the  Signal  Corps. 

The  requirements  ot«the  Army  as  to  medical  officers  is  shown  by  the 
following  statement : 

Number  of  permanent  posts 174 

Number  of  temporary  posts  and  substations 36 

Total 210 

Number  of  medical  officers  on  special  duty  as  medical  directors  of  departments ; 
at  Soldiers'  Home ;  preparing  reports  ordered  by  Congress ;  in  the  Surgeon-Gen- 

eraPs  Office  ;  and  ou  medical  examining  boards  now  in  session 23 

Number  of  contract  surgeons  on  duty  as  attending  surgeons  at  recruiting  stations 

and  in  cities  not  reckoned  as  posts 14 

Number  of  posts  at  which  two  or  more  medical  officers  are  required* 4G 

Number  of  military  expeditions  during  the  current  year 13 

Number  of  scouting-parties 67 

With  the  thirteen  expeditions,  twenty-five  medical  officers  were  re- 
quired ;  with  the  sixty-seven  scouting-parties,  forty  medical  officers  were 
on  duty. 

The  average  number  of  medical  officers  absent  on  leave  and  on  account 
of  sickness  is  twelve. 

To  meet  the  above  demands  there  are  now  in  service  fifty-one  sur- 
geons, ninety-four  assistant  surgeons,  and  one  hundred  and  eighty-seven 
contract  surgeons ;  in  all,  three  hundred  and  thirty-two. 

The  act  re-organizing  the  staff  corps  of  the  Army,  approved  Jane  23, 
1874,  while  allowing  appointments  of  assistant  surgeons  in  the  Army, 
cuts  off  two  of  the  five  lieutenant-colonels  and  ten  of  the  sixty  majors, 
thus  preventing  any  promotion  for  several  years  to  come.  This  is  much 
to  be  regretted,  as  it  places  the  officers  of  the  Medical  Corps  below  those 
of  all  the  other  staff  corps  and  of  the  line  of  the  Army,  as  regards  pro- 
motion, which  is  felt  by  them  as  a  hardship  and  injustice,  the  results  of 
which  cannot  fail  to  be  injurious  to  the  best  interests  of  the  service. 

The  clause  of  the  same  act  which  specifies  that  "  the  number  of  con- 
tract surgeons  shall  be  limited  to  seventy-five  on  or  before  the  first  day 
of  January,  in  the  year  eighteen  hundred  and  seventy-five,  and  there- 
after no  more  shall  be  employed,"  must  result  either  in  actual  suffering 
for  want  of  medical  attendance,  or  in  largely  increased  expense  to  the 
Government.  The  number  of  candidates  presenting  themselves  before 
the  examining-boards  for  the  position  of  assistant  surgeon  is  not  large^ 
and  probably  not  more  than  twenty -five  will  pass  the  examination  by 
the  first  of  January,  to  take  the  place  of  over  one  hundred  contract  sur- 
geons to  be  discharged  under  the  above  law.    The  only  resource  will  be 

*  The  number  of  medical  oflBcers  required  at  a  post  is  fixed  by  the  department  com- 
mander. 
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to  employ  local  physicians  without  contracts  and  pay  them  the  ordinary 
fees  of  private  physicians,  which  past  experience  has  shown  will  cost 
much  more  and  be  less  satisfactory  thau  the  present  system. 

At  date  of  last  report  there  existed  sixty-four  vacancies  in  the  Medi- 
cal Corps,  viz,  two  assistant  medical  purveyors,  five  surgeons,  fifty-six 
assistant  surgeons,  and  one  medical  store-keeper. 

During  the  past  year  three  surgeons  and  one  surgeon  (retired)  have 
died,  and  one  surgeon  has  resigned ;  the  vacancies  in  the  grades  of 
assistant  medical  purveyor,  surgeon,  and  medical  store-keeper  were 
abolished  by  act  of  Congress  approved  June  23,  1874,  leaving  at 
present  fifty-six  vacancies  in  the  grade  of  assistant  surgeon. 

J.  K.  BARNES, 
Surgeon- 6 eneraly  United  States  Army. 

The  Hon.  Secretary  of  War. 
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REPORT 

OF 

THE    PAYMASTER-GENERAL 


PaymasterGenebal's  OigpicE, 

Washington,  October  10,  1874. 

Sir  :  I  have  the  honor  to  submit  my  annnal  report  of  the  transactions 
of  the  Pay  Department  of  the  Army  for  the  last  fiscal  year  ending  30th 
June,  1874. 

Tabular  statements  herewith  inclosed  show  in  detail  the  fiscal  opera- 
tions of  the  Department  for  that  year,  summarily  stated  as  follows  : 

RECEIPTS  AND  DISBURSEMENTS. 

Balance  on  hand  at  the  beginning  of  the  fiscal  year,  (July  1,  1873). ..  $2, 152, 991  81 

Received  during  the  fiscal  year  frpm  th^  Treasury 14,241,096  12 

Received  from  soldiers' deposits • 346,609  56 

Received  from  other  sources 697, 043  94 

Total .^..       17,437,741  43 

Disbursed  to  the  Array $11,782,168  86 

Disbursed  to  the  Military  Academy 195, 928  47 

Disbursed  on  Treasury  certificates 1, 284, 733  11 

Total  disbursements $13,202,830  44 

Surplus  funds  deposited  in  Treasury 837, 794  85 

Paymasters'  collection  deposited  in  Treasury 697,  442  30 

Balance  in  hands  of  Paymasters  June  30,  1874,  to  be  accounted  for  in 

next  report 2,639,673  84 

Total 17,437,741  43 

In  reporting  to  you  the  operations  of  the  Pay  Department  for  the  last 
year,  I  am  bound  to  say  that  it  has  been  impossible,  with  the  present 
force  of  paymasters,  to  pay  the  troops  at  some  posts  as  promptly  and  as 
regularly  as  the  laws  and  regulations  contemplate.  Communications  to 
the  Headquarters  of  the  Army  and  the  War  Department  through  all 
the  intermediate  commanders  have  within  a  few  weeks  been  referred  to 
this  Office,  from  several  department  commanders,  making  application 
for  more  paymasters  and  explaining  the  reasons  for  the  same.  These 
communications  come  from  the  commanders  of  the  Departments  of 
Dakota,  Texas,  The  Columbia,  The  Missouri,  and  the  major-general 
commanding  the  Division  of  the  Pacific.  The  General  commanding 
the  Array  has  just  shown  me  the  annual  report  of  the  lastnamed  officer, 
who  says  :  "  The  business  of  the  several  staff  departments''  (in  the  Di- 
vision of  the  Pacific)  "  has  been  conducted  in  a  satisfactory  manner, 
with  due  regard  to  economy  and  the  general  interests  of  the  public  ser- 
vice. In  the  Pay  Department  this  has  been  accomplished  only  by  ex- 
traordinary efforts  on  the  part  of  the  too  small  number  of  officers  of  that 
Department." 

Thus  all  that  I  said  in  my  last  annual  report  as  to  the  necessity  of 
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more  officers  for  this  Department  has  now  renewed  an  additional  sig- 
nificance. I  tnist  that  at  the  coming  session  of  Congress,  the  sixth  sec- 
tion ot*  the  act  of  March  3, 1869,  will  be  repealed,  enabling  the  Executive 
to  appoint  some  more  officers  to  this  Department.* 

It  is  necessary  to  add,  also,  that  this  legislation  should  extend  to  all 
grades  in  the  Department.  There  are  two  vacancies  of  Deputy  Pay- 
master-General with  the  rank  of  lieutenant-colonel.  When  the  inter- 
dict above  mentioned  is  repealed,  the  two  senior  paymasters  will  be 
entitled  to  promotion.  The  organization  of  the  Pay  Department  in  the 
eighteenth  section  of  the  act  of  July  28,  1866,  (vol.  14,  p.  335,  Statutes 
at  Large,)  should  be  revived  except  as  to  the  number  of  paymasters ;  thus 
providing  for  a  Paymaster-General  with  the  rank  of  brigadier-general^ 
two  Assistant  Paymaster-Generals  with  the  rank  of  colonel,  two  Deputy 
Paymaster-ftenerals  with  the  rank  of  lieutenant-colonel,  and  at  least 
fifty  paymasters.  The  act  of  June  4, 1872,  (vol.  17,  p.  219,  Statutes  at 
Large,)  gave  authority  to  the  President  to  fill  the  then  existing  vacancy 
of  Paymaster-General  with  the  rank  of  colonel.  The  legislation  of  the 
recent  act  of  June  23, 1874,  "  re-organizing  the  several  staff  corps  of  the 
Army,''  should  be  extended  to  the  Pay  Department.  Said  act  provides 
that  the  Judge-Advocate-General,  the  Surgeon-General,  the  Chief  of 
Oixinnnce,  and  the  Commissary-General  shall  hereafter  (as  in  the  act  of 
July  28,  1866)  have  the  rank  of  brigadier-general.  I  resi>ectfully  sub- 
mit that  the  rank  of  Paymaster-General  should  also  remain  of  that  grade. 

One  of  the  most  critical  and  onerous  duties  of  all  officers  of  the  De- 
partment is  not  only  the  prompt  execution  of  all  laws,  but  the  carrying 
out  of  all  the  manifold  interpretations  of  those  laws,  requiring  the  exer- 
cise of  the  utmgst  vigilance.  No  one  not  familiar  with  the  accumula- 
tion of  new  legislation  on  such  points  and  the  necessary  volumes  of  in- 
terpretations of  the  same,  would  realize  the  amount  of  study  and  cau- 
tion required  in  those  duties,  and  how  little  propriety  there  would  be 
in  intrusting  tbem  to  temporary  appointments. 

I  shall  not  go  over  the  ground  of  my  letter  to  you  of  25th  March,  1874^ 
setting  forth  my  objections  to  the  scheme  of  paying  the  troops  by  checks^ 
which  was  sent  by  you  to  the  House  of  Representatives,  and  printed  in 
a  document  of  that  body. 

The  number  of  re-enlistments  during  the  last  year  has  been  fourteen 
hundred  more  than  during  the  previous  fiscal  year.  And  I  am  pleased 
to  learn  from  the  Adjutant-General  that  there  has  been,  during  the  last 
year,  a  considerable  reduction  in  the  number  of  desertions  from  the 
Army.  During  the  fiscal  year  ending  June  30,  1874,  there  were  twenty- 
six  hundred  less  desertions  than  during  the  fiscal  year  ending  June  30, 
1873.  Little  of  this  reduction  is  due  to  the  diminution  of  the  number 
of  enlisted  men,  but  it  is  fair  to  presume  that  a  large  share  of  it  is  owing 
to  the  increasing  contentment  with  the  service,  by  the  full  operation  of 
the  acts  of  May  15,  1872,  for  gradual  increase  of  pay,  and  for  soldiers' 
deposits.  Under  the  first-named  act  an  enlisted  man  will  receive,  on 
the  expiration  of  his  first  enlistment,  $72  of  retained  pay,  and  which  he 
cannot  receive  until  he  is  discharged. 

All  the  deposits  are  forfeited  by  desertion,  and  their  number 
and  total  amount  has  constantly  increased.  The  total  deposited  in 
the  fiscal  year  ending  June  30,  1874,  was  $346,609.  The  total  de- 
posited in  the  fiscal  year  ending  June  30,  1873,  was  $209,850 — show- 

•  For  »  fuU  tabular  *'  Statement  showing  (kmU  visited,  miles  traveled,  and  time  con- 
sumed by  each  officer  of  the  Pay  Department  in  making  the  regnlar  t)imonthly  pay- 
ments to  the  troops,"  see  speech  of  General  Albright,  of  Penn«\-lvauia,  Congreiioual 
Record,  May  29,  lr74,  i»age  3S. 
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iii^  an  increase  of  65  per  cent.  The  monthly  deposits  the  last 
year  were  $28,884 ;  during  the  previous  year,  $17,488 ;  increase  per 
month,  $11,396.  The  number  of  deposits  has  more  than  doubled. 
During  the  la«t  year  the  number  was  4,971 ;  during  the  former 
year  2,217.  Thus  the  number  of  small  deposits  has  increased,  as 
well  as  the  number  of  soldiers  who  have  availed  themselves  of  the 
privilege. 

Several  of  the  regimental  and  company  commanders  justly  recom- 
mend that  the  interest  given  for  deposits  should  be  6  per  cent.,  which 
was  the  rate  allowed  in  a  similar  scheme  as  it  originally  passed  the 
Senate.  It  costs  the  Government  more  than  4  per  cent,  to  raise  money, 
and  the  improvement  in  the  morale  of  the  troops  should  be  taken  into 
consideration. 

The  average  amount  of  deposits  per  company  during  the  year  has 
been  largest  in  the  Department  of  Arizona,  viz,  $1,876.66 ;  next  in  De- 
pj^rtment  of  the  Missouri,  $1,299.89 ;  next  in  Department  of  Dakota, 
$1,208.64.  As  occurred  the  previous  year,  the  deposits  have  been 
largest  where  the  troops  have  been  most  in  the  field  for  active  opera- 
tions. 

I  recommend  to  favorable  consideration  an  annuity  scheme  for  officers 
of  the  Army,  first  presented  to  you  by  General  J.  B.  Fry,  of  the  AdjMtant- 
General's  Department,  which  I  understand  was  sent  from  your  Office  to 
Congress.  Under  it  officers  could,  by  making  certain  monthly  ded 
tions  from  their  pay,  secure  to  their  widows,  heirs,  or  nominees 
monthly  annuity,  which  will  commence  on  the  death  of  the  officer.  It 
is  contemplated  that  the  operation  shall  in  the  end  be  a  safe  one  for  the 
Government  and  shall  involve  no  loss  to  the  Treasury.  It  contemplates 
that  the  War  Department  shall  have  power  to  prescribe  from  time  to 
time  the  rules  and  tables  to  be  employed  in  the  execution  of  the  plan. 
These  tables  should  be  based  on  the  most  thorough  scientific  principles; 
and  if,  after  a  long  series  of  years,  it  should  be  found  that  they  will  not 
perfectly  fulfill  the  above-named  programme,  a  change  should  of  course 
be  made  in  said  tables.  But  it  would  require  many  years  to  give  them 
a  full  trial. 

I  have  caused  a  careful  calculation  to  be  made  of  the  annual  death- 
rate  of  officers  of  the  Army  for  the  last  fifty  years.  The  casualties 
were  not  entered  in  the  Army  Eegister  until  1824,  or  I  should  have 
gone  ftirther  back.  I  find  that  the  average  annual  mortality  of  officers 
of  the  United  States  Army  (including  deaths  in  war)  has  been  24.1  per 
thousand.  The  principal  parallel  statistics  which  I  have  found  is  that 
the  average  annual  death-rate  among  males  over  twenty-one  years  of 
age  in  England  and  Wales,  from  1841  to  1851,  was  21  per  thousand. 
The  exact  fraction  of  the  population  reached  was  .02104.  (Calculated 
from  statistics  in  English  Life-Tables,  pp.  18  and  19.) 

In  some  of  the  governments  on  the  continent  of  Europe  officers  of 
their  armies  are  not  permitted  to  marry  unless  evidence  is  exhibited  of 
ability  to  support  and  maintain  a  family.  Such  arbitrary  rules  do  not 
at  all  suit  the  genius  of  our  people  or  of  our  institutions ;  but  the  sub- 
stitute proposed  by  this  scheme  would  tend  to  secure  similar  ends  by 
the  voluntary  action  of  the  officers. 

Two  things  are  proverbial  in  our  Army :  that  married  officers  are  as 
distinguished  as  other  officers  for  gallantry  and  heroism  ;  but  it  is  also 
too  true  that  sometimes  those  renowned  for  the  most  brilliant  deeds  are 
habitually  improvident.  It  is  not  expected  that  legislatures  can  in  this 
respect  change  the  nature  of  soldiers  and  sailors,  but  a  machinery  would 
be  prepared  gradually  to  counteract  such  habits.    It  is  proposed  that 
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the  deductions  from  pay  shall  be  monthly  and  therefore  imperceptible, 
{in  comparison  with  yearly  payments;)  and  thus  an  easy  way  of  avoiding 
improvidence  would  be  at  hand,  and  the  Army  would  have  within  itself 
the  means  of  adding  to  its  prestige  and  dignity,  and  of  diminishing 
the  calls  upon  Congress  for  extra  and  private  legislation. 

It  is  believed  that  it  would  be  enlightened  legislation  to  adopt  a 
scheme  whereby  an  officer  would  be  encouraged  to  take  such  a  step,  and 
thus  to  secure  for  his  heirs  some  annuity,  whatever  may  be  the  risks  of 
his  profession.  Such  action  always  increases  the  pride  and  self-respect 
of  the  officer,  and  would  nerve  his  arm  in  time  of  war.  Thus  the  Gov- 
ernment is  incited  to  such  legislation  not  alone  by  humanitarian  consid- 
erations, but  by  the  jwlicy  of  increasing  the  efficiency  of  the  service. 

The  act  of  May  8,  1874,  authorizes  leaves  of  absence  on  full  pay  for 
periods  of  more  than  thirty  days  to  officers  "  on  duty  at  any  point  west 
of  a  line  drawn  north  and  south  through  Omaha  City,  and  north  of  a 
line  drawn  east,  and  west  upon  the  southern  boundary  of  Arizona."  1 
submit  the  propriety  of  extending  the  provisions  of  that  act  to  the  whole 
of  Texas.  Some  of  the  most  remote  posts  are  now  excluded  from  its 
benefits. 

RcHpectfully  submitted. 

BENJ.  ALVORD, 
Paymaster  General  J  U.  S,  A. 

The  Hon.  Secretary  of  War. 


Digitized  by  VjOOQIC 


PAYMASTER-GENERAL.  247 


i-^ 


I? 

CO   ^ 


^•ss 

«   V.   S 
V  ?  ^ 

til 

"  "I.  ? 

•III 

*  >  « 

*  5  I 


Digitized  by  VjOOQIC 


248 


REPORT    OF   TUE   SECRETARY   OP  WAR. 


0 

o 


te 


^ 

X 


"I 

I 


I 


UPl  'OG  oanf 
fij.'»MeaiA'«d    JO 


•joj 


OD        rt 

6 


2     5 

5  " 


•stp  JO   luuouiy 


•Bj.ijenwj 
Jiqap  JO  juuouiY" 


2  s  ;; 

CI       J-       o 

ss    ??    ^ 


II  :m- 


§    ll  i: 


!   AjnsBAix  nj  pajj 
•Modap      ^iioi^mJ 


•.On 
-op  sp a uj  suidjug 


•JOJ  pojanoD 
•DB  9(i  o;  i«;ox 


•s.irijstreai 
)(pdjD  JO  luuomy 


•Bn0|l30f        1 

•joD  sjajHBiu.lLva 

UJO.IJ    p  0  A  1 0  J  o  ^ 


•jBO.^  oq)  Stiunp 

SItMOddp    .HJOfPlOij 


•H8I  'OQ 
aauf  da}puo  jvti.v. 
oqi  ut  .OnsBOJX 
tuo^j  '  poA}a0  9^ 


Si9j9«uiied     JO 


8    S    X 
i    g    g 


-»j|: 


^   !l 


—  I- 


^        -fl        X 

^      ^      •■* 


I 


-     -=4  =  2. 


rc 


c  >  6  u  5  = 


3 

u 


P5> 


V 

s 


Digitized  by 


Google 


PAYMASTER-GENERAL.  249 


Ok 

s 


5 


I 

I 


I 
I 


Digitized  by  VjOOQIC 


250 


REPORT    OF   THE    SECRETARY    OF   WAR. 


twiox 


SS 

n 


SJSS 


S| 


0 

.9 

a 
o 


S 
^ 


Si 


"t^ 


g  :  :  : 


n|    wnoiJiMinhoa-jjiKUo 


£i\  pojihod.tpsuoijooiio.')  ! 


'■»  t'  ir.  "Tt 


2  r  £  V 

<c  i-S  ?^  CI 


•e:^i  'I  ^inf 


s 


B  I 


i! 


C-.  i-:  ci 


a. 


I   I 


-•-1 


Digitized  by 


Google 


PAYMASTER-GENERAL. 


251 


P 

d 

a 
o 
O 
I 


I 


Digitized  by 


Google 


252 


REPORT    OF   THE   SECRETARY    OF   WAR. 


-2 

d 
a 


a 
o 


s 

I 

'5 


I 


1 
I 


*H8I  *0G  onnp  ejojevm 


l^ox 


•fijanoooii  JO  ^aaraaji 
-qop  iq  iui«ip  ^auoidy 


•9a  j^q  DJivjp  ^uuooiY 


-9(X  ^''J  J®  uopwiiib 
•dj  iq   (L^uip  ^duooiy 


2 

•c 

I 


o  ■n*  r:  r- 


.1 
•5 


CI 


S5 


CIO 


S  K 


5'  il 


0.3 


5-^ 


£ir 


o  5c 


n?; 


^HH 


a 

O 

Q 

OD 

a 
o 


£  1 

^  2 

OS  "^ 

a 


i 
I 

3 


-      a 


1^1 


I 


2 

o 


04 


Digitized  by 


Google 


REPORT  OF  THE  CHIEF  OF  ORDNANCX 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


REPORT 


THE  CHIEF  OF  ORDNANCE. 


Ordnance-Office,  War  Department, 

Washington,  October  6,  1874. 
Sir  :  I  have  tbe  honor  to  submit,  for  the  information  of  the  Secretary- 
of  War,  the  following  report  of  the  principal  operations  of  the  Ordnance 
Department  during  the  fiscal  year  ended  June  30,  1874,  with  such 
remarks  and  recommendations  as  the  interests  of  that  branch  of  the 
military  service  seem  to  require. 

The  fiscal  resources  and  disbursements  Of  the  Department  during  the 
year  w  ere  as  follows,  viz : 

Amount  of  appropriations  in  Treawnry  June  30,  1873* $2, 208,  474  43 

Amount  in  Government  depositories  to  credit  of  disbursing  officers  on 
same  date 497, 471  27 

Amount  of  deposits  in  Treasury  not  reported  to  the  credit  of  the  appro- 
priations on  same  date 450, 195  44 

Amount  of  appropriations  from  July  I,  1873,  to  June  30,  1874,  including 
the  fixed  annual  appropriation  for  arming  and  equipping  the  miUtia.     1, 952, 645  00 

Amount  of  appropriation  for  "allowance  for  reduction  of  wages  under 
the  eight-hour  law"  on  accounts  audited  and  allowed  during  the  year, 
(less  refundments) 820  47 

Amount  (net)  received  since  June  30, 1873,  on  account  of  damage  to  arms 
in  hands  of  troops,  from  sales  of  arms  to  officers,  and  of  condemned 
stores,  and  from  all  other  sources  not  before  mentioned 605, 256  49 

Total 5,714,863  10 

Amount  of  expenditures  since  June  30, 1873t $2,854,592  23 

Amount  credited  to  Maj.  J.  W.  Todd  under  act  of  Congress  approved  Feb- 
ruary 19,  1873 3,000  00 

Amount  reported  as  in  Treasury  June  30,  18T3,  not  carried  to  the  appro- 
priations, now  covered  in  jis  miscellaneous  receipts  on  account  of  sales 
of  ordnance-stores 441, 937  77 

Amount  turned  over  to  the  Quartermaster-Seneral  for  repairs  of  Charles- 
ton Arsenal,  (now  Charleston  Barracks) 500  00 

Amount  deposited  in  the  Treasury  during  fiscal  year  ending  June   30, 

1H74,  and  covered  in  as  miscellaneous  receipts 508, 150  74 

Amount  of  deposits  in  Trea.surv  not  reported  to  the  credit  of  the  appro- 
priations on  June  30, 1874.. ' 4,318  38 

Amount  in  Government  depositories  to  the  credit  of  disbursing  officers 

on  June  30,  1874 408,258  10 

Amount  of  appropriations  in  Treasury  June  30,  1874 1,  A'M,  105  88 

Total 5,714,863  10 

During  the  past  year  the  service  of  the  Department  and  the  opera- 

*' This  amount  includes  §168,857.50  re-appropriated  for  year  1874,  "  Tests  of  heavy 
rified  ordnance/' 

t  Including  .^102,000paid  to  Amoskeag  Manufacturing  Company,  adjudged  by  Court 
of  Claims  to  be  due  on  account  of  breach  of  contract  daring  the  war. 
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tions  of  the  different  arsenals  have  been  as  complete  and  effective  as 
could  be  expected  with  the  limited  appropriations  under  control,  and 
may  be  summarized  as  follows :  The  erection  of  public  buildings  at  the 
Benicia  and  Rock  Island  arsenals  under  specific  appropriations ;  the 
care  and  preservation  of  the  different  arsenals,  and  of  the  ordnance  and 
ordnance-stores  thereat;  the  manufacture  of  small-arm  ammunition  and 
other  ordnance-stores  and  supplies;  the  preparation  of  experimental 
cannon,  and  the  supplying  with  arms,  &c.,  the  Regular  Army,  the  Ma- 
rine Corps,  and  the  whole  body  of  the  militia. 

S3IALL-ARMS. 

The  adoption  of  the  Springfield  breech -loading  system  by  a  board  of 
distinguished  officers,  convened  under  congressional  enactment,  and 
its  subsequent  establishment  by  law  as  the  only  system  to  be  used  in 
the  manufacture  of  arms  by  the  Ordnance  Department,  enable  us  to 
continue  the  manufacture  upon  a  secure  basis,  and  provide  an  arm,  with 
no  superior,  that  will  hardly  be  superseded  liy  any  more  perfect  inven- 
tion for  many  years  to  come. 

The  production  of  rifles  and  carbines  upon  the  adopted  plan  has 
been  pushed  forward  at  the  National  Armory  with  energy  and  success, 
and  the  new  arms  issued  to  the  troops  will,  no  doubt,  give  great  satis- 
faction. Their  issue  has  been  greatly  retarded  by  the  lack  of  ammu- 
nition, the  small  appropriation  not  supplying  the  number  of  cartridges 
per  man  deemed  indispensable  by  the  commanding  generals  of  depart- 
ments. 

The  appropriation  of  $100,000  made  by  Congress  at  its  last  session 
for  the  manufacture  of  arms  has  hail  to  be  supplemented  from  the  per- 
manent appropriation  for  ''arming  and  equipping  the  militia,"  in  order 
to  work  economically,  keep  the  cost  of  the  arms  within  proper  limits, 
and  enable  the  Department  to  supply  the  wants  of  the  Army  and  militia. 
Not  less  than  half  a  million  of  dollars  should  be  annually  expended  at 
the  National  Armory,  not  only  as  a  measure  of  economy  in  producing 
the  best  arm  for  the  least  money,  but,  in  the  interest  of  the  country,  to 
make  a  gradual  but  sure  accumulation  of  the  best  weapons  as  a  reserve 
in  case  of  war.  In  again  urging  this  important  matter  upon  the  atten- 
tion of  Congress,  I  am  actuated  solely  by  a  sense  of  public  duty,  and 
an  earnest  desire  to  have  the  nation  brought  to  a  keen  realization  of 
the  necessities  of  the  case  and  the  gravity  of  the  subject,  and  do  not 
hesitate  to  express  my  decided  conviction  that  a  liberal,  even  an  ex- 
travagant, expenditure  at  present  will  prove  to  be  the  greatest  economy 
in  the  future.  Every  nation  that  aspires  to  the  dignity  of  a  first-class 
power  has  cast  aside  its  obsolete  muzzle-loading  arms,  sind  at  im- 
mense cost  has  been,  and  is,  providing  the  newest  and  most  approved 
models  by  the  hundreds  of  thousands.  The  sudden  eventualities  that 
end  in  war,  and  the  startling  rapidity  with  which  wars  are  waged  and 
termin<ated,  demand  complete  preparation  in  time  of  pea<;e.  With  us 
the  want  of  a  large  standing  army  can  only  be  compensated  by  keeping 
on  hand,  ready  for  any  emergency,  a  complete  supply  of  every  descrip- 
tion of  war-material.  Arms  and  ammunition  are  of  the  first  impor- 
tance when  an  army  is  to  be  improvised ;  and  the  country  should  place 
its  dependence  at  such  a  juncture  mainly  on  the  reserve  supplies  stored 
in  its  arsenals.  Certainly  not  less  than  half  a  million  of  the  best  arms 
should  be  manufactured  as  rapidly  as  the  monetary  condition  of  the 
country  will  perpit.  Every  year's  delay  is  fraught  with  danger,  and 
the  experience  of  the  past  is  the  surest  and  safest  guide  in  making 
preparation  for  the  future. 
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ARMINa  AND  EQUIPPING  THE  MILITIA. 

An  increase  in  the  anunal  appropriation  for  arming  and  eqnipping 
the  whole  body  of  the  militia  is  again  brought  to  the  attention  of  Con- 
gress, with  the  hope  of  some  legislation  thereon.  Xot  only  should  the 
appropriation  be  largely  increased  to  meet  the  increased  wants  of  our 
constantly-increasing  pox^ilation,  but  some  legislative  action  should  be 
taken  to  relieve  many  of  the  States  and  Territories  from  charges  of 
arms  issued  to  them  during  the  rebellion,  and  which  should  not  in  fair- 
ness have  been  so  charged.  This  subject  has  been  so  often  referred  to 
in  previous  repoits,  and  so  largely  dwelt  upon,  that  a  more  extended 
reference  to  it  at  this  time  is  deemed  unnecessary. 

lee's  breech-loadino  arm. 

Congress  at  its  last  session  made  an  appropriation  of  $10,000  for  the 
purpose  of  testing  Lee's  breech-loading  arm.  A  small  number  are  now 
being  made  at  the  National  Aimory,  under  the  supervision  of  the  in- 
ventor, and  when  completed  will  be  sent  into  the  field  for  trial. 

experimental  cannon. 

Some  of  the  cannon  for  experimental  purposes,  authorized  by  the  act 
of  June  6, 1872,  are  now  nearly  ready  for  trial.  They  include  the  Sut- 
cliffe  breech -loading  cannon,  four  10-inch  Eodman  guns  converted  into 
8-inch  and  O-inch  rifles,  and  possibly  Mann's  breech-loading  cannon.  In 
the  belief  that  previous  to  the  meeting  of  Congress  much  valuable 
information  will  be  reached  from  their  trial,  any  further  reference  to 
the  subject  of  "  armament  of  fortifications''  is  deferred  for  the  present, 
and  wiil  be  m^de  the  burden  of  a  special  report  hereafter. 

gatling  guns. 

The  act  of  March  3, 1873,  appropriated  $5,000  "for  experiments  and 
tests  of  two  Gatling  guns  of  large  caliber  for  flank  defense  of  fortifica- 
tions," and  upon  the  recommendation  of  this  Bureau,  a  board  of  officers, 
of  which  Lieutenant-Colonel  Gilmore,  Engineers,  was  president,  was 
convened  to  make  the  experiments  and  tests.  Subsequently  another 
board  was  appointed  to  determine  on  the  number  of  Gatling  guns 
required  in  our  fortifications  on  the  Ist  of  July  last.  Both  reports  are 
herewith  submitted,  (marked  "Appendix  F.")  This  whole  subject  was 
brought  to  the  attention  of  Congress  by  the  Secretary  of  War,  submit- 
ting a  report  from  this  Office  of  March  13,  1874,  asking  for  an  appro- 
priation of  $292,600  to  provide  the  guns  recommended  by  the  board. 
As  no  action  was  taken  by  Congress  thereon,  the  subject  is  again 
recommended  for  favorable  consideration. 

the  cavalry  service. 

In  October,  1873,  attention  was  called  to  the  necessity  of  considering 
what  changes  should  be  made  in  the  horse-equipments,  accouterments, 
tools,  and  materials  for  cavalry  service  in  the  field,  and  determining  on 
a  standard  table  of  supply,  &c.,  and  recommending  the  appointment  of 
a  board  of  cavalry  officers  to  give  the  Department  the  benefit  of  its 
knowledge  and  experience.  A  board  of  which  Colonel  Palmer,  Second 
Cavalry,  was  president,  was  ordered,  and  its  report  is  appended,  (marked 
"Appendix  G.")  The  recommendations,  when  executed,  will  undoubtedly 
add  greatly  to  the  efficiency  of  the  cavalry  service,  and  this  Department 
will  see  that  every  detail  is  carefully  carried  out  as  fast  as  funds  on 
hand  will  permit,  and  with  due  regard  to  the  utilization  of  the  stock  on 
hand. 

17  w 


Digitized  by  VjOOQIC 


258  HEPOBT    OF   THE  SECRETARY   OF   WAR. 

SEA-COAST  CARRIAOES. 

The  attention  of  the  Department  has  been  directed  to  the  further 
modification  and  improvement  of  carriages  for  sea-coast  cannon,  with? 
very  encouraging  results.  The  report  of  Maj.  S.  Crispin,  Ordnance 
Department,  is  submitted  (marked  "Appendix  H^)  to  show  some  of  the 
experiments  made  and  interesting  data  obtained,  which  bid  fair  to 
settle  the  difficult  problem  of  successfully  checking  the  recoil  of  heavy 
masses  under  powerful  strains,  within  reasonable  limits. 

ARTESIAN  WELL  AT  THE  BENICIA  ARSENAL. 

For  two  years  past  the  sinking  of  an  artesian  well  to  supply  the  wants 
of  the  Benicia  Arsenal  has  been  prosecut-ed  with  persistent  energy  and 
with  varied  success  under  the  small  annual  appropriations  made  by 
Congress.  The  reports  of  Lieutenant  Colonel  McAllister,  Ordnance  De- 
partment, are  appended,  (marked  "Appendix  I,")  as  containing  details  of 
daily  experiences  in  the  prosecution  of  the  work  that  may  be  of  interest 
and  value  to  others  en  gaged  in  similar  enterprises  on  the  Pacific  coast  and 
elsewhere.  The  depth  of  656  feet  having  already  been  reached,  it  is  hoped 
that  water  will  be  struck  during  the  present  year.  An  additional  appro- 
priation is,  however,  asked  for  to  continue  the  boring  in  case  of  a  failure. 

ARSENALS. 

The  annual  reports  from  this  Bureau  for  several  years  past  have 
directed  attention  to  the  large  number  of  arsenals  scattered  through 
the  country  east  of  the  Mississippi  Eiver,  the  consequent  lack  of  con- 
centration of  work  in  the  interest  of  economy  and  perfection  of  pro- 
duct, and  the  undoubted  necessity  of  disposing  of  several  of  these  na- 
tional establishments  and  the  building  up  of  a  grand  arsenal  on  the 
Atlantic  sea-board.  In  order  to  facilitate  intelligent  action  on  the  sub- 
ject, by  the  collection  of  all  necessary  data  for  the  information  of  the 
Department  and  of  Congress,  a  recommendation  was  made  by  this 
Bureau  some  months  since  for  the  appointment  of  a  board  of  ordnance 
officers  to  make  a  comprehensive  and  exhaustive  study  of  the  subject,^ 
and  also  of  the  question  of  a  proper  location  for  a  powder-depot,  and 
of  an  experimental  ground  for  the  testing  of  heavy  ordnance.  A  board,, 
composed  of  Majors  Crispin,  Treadwell,  and  Baylor,  Ordnance  Depart- 
ment, was  authorized,  and,  after  several  months  of  patient  and  care- 
ful investigation,  has  made  its  report,  which  is  herewith  transmitted, 
(marked  "Appendix  K.")  The  board  strongly  recommends  the  retention 
of  the  Springfield  Armory  and  the  Frankford  Arsenal,  and  the  estab- 
lishment of  a  grand  arsenal  in  the  vicinity  of  New  York  City  for  manu- 
facturing purposes:  retaining  also  the  Indianapolis  Arsenal,  Indiana f 
Kennebec  Arsenal,  Maine ;  Fort  Monroe  Arsenal,  Virginia;  and  Augusta 
Arsenal,  Georgia,  as  places  for  storage  and  repair.  They  recommend  the 
sale  of  the  Allegheny,  Columbus,  Detroit,  Pikesville,  Watervliet,  Water- 
town,  and  Washington  Arsenals — the  sales  to  be  made  as  rapidly  as 
circumstances  may  permit — the  proceeds  to  be  devoted  to  the  purchase 
of  a  site  and  the  erection  of  buildings  for  the  grand  arsenal.  I  heartily 
concur  in  these  recommendations,  and  invoke  favorable  consideration  on 
the  part  of  the  Secretary  of  War  and  of  Congress.  Some  such  definite 
policy  must  be  inaugurated  and  steadily  pursued.  That  such  estab- 
lishments demand  the  fostering  care  of  the  country  calls  for  no  argu- 
ment, and  that  the  number  of  our  arsenals  must  be  reduced  seems  to 
be  the  conclusion  reached  by  Congress  in  the  past  two  years,  judging 
irom  the  very  small  appropriations  made  for  their  care  and  preserva- 
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tion,  appropriations  not  sufficient  to  keep  the  buildings  from  running 
to  decay.  This  seemingly  large  reduction  by  sale  will,  when  accom- 
plished, leave  thirteen  arsenals  and  the  armory,  a  number  amply  suffi- 
cient, when  liberally  sustained,  to  meet  all  the  demands  of  the  nation. 
And  all  this  can  be  effected  from  the  sales  of  arsenals  and  without  the 
expenditure  of  a  single  dollar  out  of  the  National  Treasury. 

The  establishment  of  a  powder-depot  and  an  experimental  ground  for 
heavy  cannon  is  also  discussed  by  the  board,  and  its  recommendations 
are  approved.  An  estimate  for  these  very  important  and  desirable  ob- 
jects has  been  made,  which  it  is  earnestly  requested  may  be  urged  upon 
Congress  for  favorable  action.  The  great-gun  problem  cannot  be  solved 
without  continued  experiment,  considerable  expenditure,  and  all  the  fa- 
cihties  of  a  well-appointed  experimental  and  proving  ground.  The 
great  improvements  in  modern  guhnery  are  as  much  the  result  of  the 
hourly  demonstrations  on  the  experimental  ground  as  in  the  success  of 
mechanical  manipulation  and  skill  in  the  workshop,  and  certainly  no 
exercise  of  theoretical  knowledge  and  research  will  avail  without  the 
crucial  tests  of  experimental  proof. 

BEVISED   STATUTES. 

Much  legislation  aflfecting  the  Ordnance  Department,  originating  in 
the  earlier  days  of  the  republic,  and  which  had  in  the  c  ourse  of  years 
fallen  into  disuse,  has  been  revived  and  incorporated  in  the  Revised 
Statutes  of  the  United  States.  Some  of  it,  in  matters  of  detail,  is  man- 
datory in  its  language,  and  being  interwoven  with  more  recent  legislation 
hased  on  the  constantly-changing  exigencies  of  service,  renders  the  ex- 
ecution of  the  letter  of  the  law  incompatible  with  the  best  interests  of 
the  service. 

It  is  not  presumed  that  Congress  intended  to  revive  what  may  be 
considered  obsolete  details ;  but  such  is  the  effect  of  some  of  the  enact- 
ments in  the  Revised  Statutes,  and  I  would  therefore  suggest  that,  as  far 
as  it  affects  the  Ordnance  Department,  the  subject  be  brought  to  the 
attention  of  Congress. 

I  have  the  honor  to  submit  the  following  papers  in  addition  to  those 
heretofore  mentioned : 

Appendix  A. — Statement  of  principal  articles  procured  by  purchase 
and  fabrication  at  the  arsenals  during  the  year  ended  June  30,  1874. 

Appendix  B. — Statement  of  ordnance,  ordnance-stores,  &c.,  issued  to 
the  Regular  Army  and  to  posts  during  the  year  ended  June  30,  1874. 

Appendix  O. — Apportionment  of  arms  for  the  fiscal  year  ended  June 
30, 1874,  under  the  law  of  1808,  for  arming  and  equipping  the  militia,  as 
amended  by  the  seventh  section  of  the  act  approved  March  3, 1855,  and 
regulations  established  in  conformity  therewith. 

Appendix  D. — Statement  of  ordnance,  ordnance-stores,  &c.,  distrib- 
uted to  the  militia  from  July  1, 1873,  to  June  30, 1874,  under  the  law 
of  1808,  as  amended  by  the  seventh  section  of  the  act  approved  March  3, 
1855. 

Appendix  E. — Statement  of  ordnance,  ordnance-stores,  &c.,  distributed 
to  colleges  from  July  1,  1873,  to  June  30, 1874,  under  the  joint  resolu- 
tion of  May  4,  1870. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

S.  V.  BENET, 
Brigadier- Oeneraly  Chief  of  Ordnance^  L\  S,  A. 

The  Adjutant-Geneeal, 

United  States  Army, 
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Stalcnunt  of  pnnci2>al  arlicUn  iwocured  by  fabrication  at  the  arsenals  and  by  purchase  during 
the  year  ended  June  30,  1874. 

T)?  Catling  ^iius. 
1)  15-inch  Kodmuu  gun-carriages. 

1  15-incb  chassis. 

yy  sights  for  cannon,  assorted. 

9  buckets^  assorted. 
307  handspikes,  various. 

H6  maneuveriug-bars. 
123  priming-wires. 

2  prolonges. 

44  rammers  and  staves,  assorted. 

3  worms  and  staves. 
147  sponges  and  rammers. 

b8  sponges  and  staves. 
32  rammer-heads. 
2  sponge-heads. 
21  sponges,  woolen. 
VfC)  implements,  various. 

47  shell-hooks. 
100  securing-stakes. 

20  gun-scrapers. 

48  stands  for  sponges. 

24  sponge-covers. 

2  sets  draught-harness. 
40  tongs. 
108  tow-hooks. 

12  tube-pouches. 
136  vent-covei-8. 
70  vent-punches. 
53  wipers. 
1  pack-saddle. 
2,  r>rt4  15-incb  shot. 

25  10-inch  shot. 

1, 021  300-pounder  Parrott  shot. 

10  8-inch  case-shot. 
2, 724  projectiles,  various. 
18,510  breech-loading  riflc-muskcts 
10, 022  breech-loading  riflo-carbines. 
8, 000  Colt's  revolvers. 
1  box  sample  arms. 
25  cadet-swords. 
31,714  sots  equipments,  various,  for  infantry  and  cavalry. 
7, 929  sets  horse-equipments,  for  cavalry. 
20, 861  appendages,  various,  for  small-arms. 
26, 172  1-inch  canister  for  Gatling  guns. 
45, 741  1-inch  cartridges  for  Gatling  guns. 
13, 767, 000  metallic  cartridges  for  small-arms. 
27, 397  cartridge-bags,  filled,  various. 
21,017  cartridge-bags,  untilled,  various. 
173, 585  friction-primers. 
500  signal-shells. 
5, 000  cartridge-shells. 
5, 00i»  lead  balls,  elongated. 
3, 910  pounds  powder. 
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14, 450  feet  safety- fuse. 
60  (liffereDtial  pulleys. 
15  hydraulic  jacks. 

7  derricks. 
35  cranes. 

5  hoisting-apparatus. 
84  blocks,  various. 
80  chocks. 
105  rollers,  various. 
15  platforms,  various. 

8  plane-tables. 

7  trunnion  chains  and  loops. 
50  pneumatic  buffers  for  15-inch  guns. 

2  hydraulic  buffers. 
18  air-cylinders. 
671  parts,  various,  of  gun-carriages. 
4, 600  caps  and  cylinders. 

350  sabots  for  15-inch  projectiles. 
89, 407  parts  of  small-arras. 
26, 036  parts  of  equipments. 
1, 950  fuse-plugs. 

74  cavalry  forges. 
2, 720  tools,  various. 
12, 453  arm-chests,  packing-boxes,  «&c. 
13, 078  yards  canvas. 
15, 700  yards  duck. 
1,754  yards  cloth,  assorted. 
24, 000  pounds  rope. 
11, 300  yards  linen. 
334, 000  pounds  sheet-copper. 
47, 000  horseshoes. 
125, 000  feet  leather,  assorted. 
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Statement  of  ordnance  and  ordnance-stores  issued  to  the  Regular  Army  and  to  posts  during  the 

year  ending  June  30,  1874. 

Class  1. 

4  3-inch  wrought-iron  field-guns,  rifled. 

2  4^inch  siege-guns,  rifled. 
4  12-pounder  bronze  ^uns. 

4  12-pounder  mountain-howitzers. 
1  24-pounder  field-howitzer. 

1  32-pounder  field-howitzer. 

3  Catling  guns,  1-inch. 

2  6-pounder  bronze  guns. 

4  10-pounder  Parrott  guns. 

3  lOO-pounder  Parrott  guns,  rifled 
8  15-inch  Rodman  guns. 

2  24-ponnder  Coehorn  mortars,  bronze. 
8  13-iuch  cast-iron  mortars. 

Class  2. 

5  6-ponnder-gun  carriages. 

4  lO-pounder  Parrott-gun  carriages. 

1  12-pounder-gun  carriage,  heavy. 

7  12-pounder-gun  carriages,  light,  with  limbers. 

3  12-pounder  caissons,  with  limbers. 

5  12-pounder  prairie-carriages. 

2  12-pounder  prairie  ammunition-carts. 

3  Gatling-gun  carriages,  with  limbers,  1-inch. 
3  Gatling-gnn  caissons,  with  limbers,  1-inch. 

1  limber  for  Catling  caisson,  1-inch. 
57  portable  forges. 
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5  3-inch  field-carriages  and  Umbers. 

2  4i-incli  sieee-camages  and  limbers. 

3  10-inch  barbette-carriages  and  chassis,  wrought  iron. 

39  15-inch  barbette-carriages  and  chassis,  pneumatic  buffers 
5  15-inch  top-carriages,  wrought  iron. 

13  100-pounder  Parrott  carriages  and  chassis,  wrought  iron. 
1  200-pounder  Parrott  carriage  and  chassis,  wrought  iron. 
1  300-pounder  Parrott  carriage,  upper,  wrought  iron. 
1  300-pounder  Parrott  carriage  and  chassis,  wrought  iron. 
3  24-pounder  Coehorn  mortar-beds,  wood. 
9  13-inch  wrought-iron  mortar-beds. 
1  13-inch  mortar-chassis,  experimental. 

Class  3. 

25  sets  of  harness  for  two  wheel-horses. 
32  sets  of  harness  for  two  lead-horses. 

Class  4. 
100  3-inch  Eureka  shot. 

34  3-inch  Absterdam  shot. 
420  4i-inch  Hotchkiss  shot. 
600  lO-inch  shot. 

1, 349  15-inch  shot. 

16  12-pounder  shot. 
100  .30-pounder  Parrott  shot. 
160  100-pounder  Parrott  shot. 
655  300-pounder  Parrott  shot. 

90  100-pounder  Parrott  shot,  (hollow.) 
100  3-inch  Eureka  shell. 
140  4j-inch  Absterdam  shell. 
300  4i-inch  Hotchkiss  shell. 

274  8-inch  shell. 

50  10-inch  mortar-shell. 
500  13-inch  mortar-shell. 

18  12-pounder  shell. 
125  24-pounder  shell. 
100  30-pounder  Parrott  shell. 
325  100-pounder  Parrott  shell. 

12  12-pounder  case-shot. 

Class  5. 

20  3-!nch  Hotchkiss  shot. 

64  12-pounder  shot. 

275  3-inch  Hotchkiss  shell. 
688  12-pounder  shell. 

280  3-inch  Hotchkiss  case-shot. 
459  12-pounder  case-shot. 
449  3-inch  Hotchkiss  canister. 
324  12-pounder  canister. 
100  24-pounder  canister. 
500  signal-shells. 

Class  6. 

89  Spencer  carbines,  caliber  .50. 
1, 995  Siiarps'  carbines,  caliber  .50. 
4, 823  Springfield  carbines,  caliber  .45. 

20  smootli-bore  muskets,  caliber  .69. 
1,384  Springfield  muskete,  caliber  .50,  (model  1868.) 
982  Springfield  muskets,  caliber  .50,  (model  1870.) 
3,959  Springfield  rifles,  caliber  .45. 

40  Colt's  revolvers,  caliber  .36. 

35  Colt's  revolvers,  caliber  .44. 
6, 801  Colt's  revolvers,  caliber  .45. 

376  Remington  revolvers,  caliber  .44. 
93  Remington  breech-loading  pistols,  single-barrele*!,  caliber  .50. 

26  aitillery-sabers. 
1,0(J8  cavalry -sabers. 

255  non-commissioned  officers'  swords. 
189  musicians'  swords. 

Clas.s  7. 
147  artillery  saber-belts. 
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125  artillery  saber-belt  plates. 
2,984  cavalry  saber-belts. 
2, 987  cavalry  saber-belt  plates. 
1, 169  saber-knots. 

941  saber-attachments. 
2, 140  carbine-cartridge  boxes. 
1, 143  carbine-cartridge  pouches,  (Dyer's.) 
3,430  carbine-slings. 
2,771  carbine  sling-swivels. 
2,983  pistol-belt  holsters. 
1, 16(5  pistol-cartridge  pouches. 

498  sets  of  cavalry  equipments. 
7, 733  sets  of  infantry  equipments. 
1, 591  bayonet-scabbards,  leather. 
1,773  bayonet-scabbards,  steel. 
1,232  brace-yokes. 
12,147  canteens. 
1,750  cartridge-boxes. 
1,279  cartridge-boxes,  No.  1. 
1, 201  cartridge-boxes,  No.  2. 

780  cartridge-box  plates. 
1,146  cartridge-box  belts. 

705  cartridge-box  belt-plates. 
6, 827  great-coat  straps. 
5,435  gun-slings. 
10,638  haversacks. 
5,002  knapsacks. 
1,355  meat-ration  cans. 
2, 846  perforated  wooden  blocks  for  cartridge-boxes. 

266  Hword-belts,  non-commissioned  officers  and  musicians . 

265  sword-belt  plates,  non-commissioned  officers  and  musicians . 

239  sliding-frogs  for  non-commissioned  officers  and  musicians'  waist-belts. 
1,238  valises. 
2,471  valise-straps. 

3. 379  waist-belts,  privates. 

2,275  waist-belt  plates,  privates.  ..       , 

311  waist-belts,  non-commissioned  officers  and  musicians\ 
316  waist-belt  plates,  non-commissioned  officers  and  mu8ician8\ 

3, 636  bridles,  curb. 

2, 215  bridles,  watering. 

9,432  curry-combs. 
496  carbine-sockets. 

2,371  girths. 

7. 380  halters. 
8,703  halter-straps. 

d  1,690  horse-brushes. 
7,744  lariats. 
1,154  links. 
3,468  nose-bags. 
2,491  picket-pins. 
3, 148  saddles. 
4, 164  saddle-bags. 

184  saddle-blankets,  artillery. 
8, 738  saddle-blankets,  cavalry. 
3,558  side-lines. 
7,747  spurs. 
7,998  spur-straps. 
4,215  surcingles.  ^ 

CLASS   8. 

Cartridges  for  field-guns. 

9,2.=>5  blank  cartridges,  ^-pound  charge. 
6. 080  blank  cartridges,  1-pound  charge. 
7, 193  blank  cartridges,  li-pounds  charge. 
2,658  blank  cartridges,  2-pounds  charge. 
2,880  blank  cartridges  for  6-pounder  gun. 
2, 800  blank  cartridges  for  10-pounder  gun. 
3, 098  blank  cartridges  for  12-pounder  gun. 
1,250  blank  cartridges  for  12-pounder  howitzer. 
100  blank  cartridges  for  24-pounder  gun. 
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Metallic  ammunition  for  small-arms, 

1, 197,500  carbine  ball-cartridges,  caliber  .50. 
1,166,400  carbine  ball-cartridges,  caliber  .45. 

20, 980  Spencer  carbine  ball-cartridges,  caliber  .50. 
37, 400  blank  carbine  and  rifle  cartndges,  caliber  .45. 
194, 800  blank  musket-cartridges,  caliber  .50. 
1, 868, 160  musket  ball-cartridges,  caliber  .50. 
730, 000  rifle  ball-cartridges,  caliber  .45. 
80, 050  blank  pistol-cartridges,  caliber  .44. 
94, 158  pistol  ball-cartridges,  caliber  .44. 
890, 350  pistol  ball-cartridges,  caliber  .45. 
60,700  blank  pistol-cartridges,  caliber  .45. 
42, 500  pistol  ball-cartridges,  caliber  .50. 
2, 000  blank  pistol-cartridges,  caliber  .50. 
18, 900  ball-cartridges  for  Gatling  gun,  caliber  1  inch. 
10,000  canister  for  Gatling  gun,  caliber  1  inch. 
2, 000  percussion-caps  for  pistols. 
157,447  friction-primers. 

550  fuses,  wood. 
10, 355  fuses,  paper. 
16, 100  pounds  of  cannon-powder. 
450  pounds  of  mealed-powder. 
23, 300  pounds  of  mammoth-powder. 
19, 458  pounds  of  mortar-powder. 

200  pounds  of  musket  and  rifle  powder. 

Issued  to  the  Marine  Corps, 
660  Springfield  breech-loading  muskets,  caliber  .50;  model  1870. 
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APPENDIX  C. 

Appoi-tionment  of  arms  for  the  fiscal  year  ending  June  30,  1874,  under  the  law  o/ 1808, /or 
arming  and  equipping  the  militiay  as  amended  by  the  seventh  section  of  the  act  approved 
March  3, 1855,  and  regulations  established  in  conformity  theretcith. 


States  and  Territories. 


Alabama  .... 
ArkaDsas  . . . . 
California  ... 
Connecticut  , 

I>elaware 

Florida 

Georgia 

Illinois 

Indiana 

Iowa 


Kansas 

Kentucky  . 

Louisiana 

Maine. 


Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri  

Nebraska 

Nevada 

New  Hampshire %  . 

New  Jersey 

New  York 

North  Carolina 

Ohio. 


Oregon 

Pennsylvania . . . 
Rhode  Island . . . 
South  Carolina 

Tennessee , 

Texas. 


Vermont 

Virginia 

West  Virginia 

Wisconsin 

Arizona  Territory* 

Colorado  Territory* . . . 

Dakota  Territory* 

Idaho  Territory* 

New  Mexico  Territory* 
Montana  Territory*... 

Utah  Territorv* 

Washington  'ferritory* 
Wyoming  Territory*.. 
District  of  Columbia*  . 


Total 

Freight,  &c. 


6 
3 
3 
9 

16 

13 
8 
3 

11 
7 
7 
7 

12 
8 
4 
7 

11 
3 
3 
5 
7 

:j3 

9 

21 
3 

26 
4 
6 

10 
6 
5 

10 


317 


a 
o 


$4,380  2^ 
2,737  6S 
2,737  68 
3,2a'>  21 
1,642  61 
1,642  61 
4,927  82 
8,760  58 
7, 117  97 
4,380  2» 
1,642  61 
6,022  89 
3.832  75 
3,832  7S 
3, 832  75 
6,570  44 
4,380  29 
2, 190  14 
3,832  75 
6,022  89 
1,642  61 
1,642  61 
2,737  m 
3.832  75 

18, 068  69 
4,927  82 

11,498  26. 
1,642  61 

14,235  94 
2, 190  14 
3,2a5  21 
5,475  36 
3,285  21 
2,737  68 
5,475  36 
2,737  68 
4,380  29- 
1,642  61 
1,642  61 
1, 642  61 
1,642  61 
1,642  61 
1,642  61 
1,642  61 
1,642  61 
1,642  61 
1,642  61 


189,995  00 
11,005  00 


200, 000  00 


'  App<)rtioninent  according  to  the  first  paragraph  of  the  President's  regnlation  of  April  30,  1H55. 
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APPENDIX  D. 

Slatemtni  of  ordnance^  ordnance-storesj  ^c,  distributed  to  the  militia  from  July  1, 1873.  to 
June  30,  1874,  under  the  law  of  1808,  as  amended  by  the  seventh  eection  of  the  act  approved 
March  3,  1855. 

1  G-poander  broDze  gun. 

5  12-pouDder  broDze  ^ns. 

4  12-poaDder  moiintam-howitzers. 

2  Gatling  gnns,  caliber  1  inch. 
12  Gatling  guns,  caliber  .45  inch. 

1  6-poander  carriage  and  limber. 

5  12-ponnder  carriages  and  limbers. 

4  12-pounder  prairie-carriages  and  limbers. 

2  1-inch  Gatling-ji^n  carriaj^es  and  limbers. 
12  .45-inch  Gatling-gan  carriages  and  limbers. 
"22  sets  artillery-harness,  for  two  wheel-horses. 
36  sets  artillery-harness,  for  two  lead-horses. 

2  sets  prairie-cart  harness  for  single  horse. 
2  tarpaalins,  12  by  15  feet. 

1  set  implements  and  equipments  for6-ponnder  gun. 

9  sets  implements  and  equipments  for  12-pounder  guns. 

2  sets  implements  and  equipments  for  12-pounder  mountain -howitzers. 
40  solid  shot  for  light  12-pounder  gun. 

60  case-shot  for  light  12-pounder  gun. 
60  shells  for  light  12-pounder  gun. 
40  canister-shot  for  light  12-pouDder  gun. 
150  3-inch  Hotchkiss  solid  shot. 
50  3-inch  Hotchkiss  spherical  case-shot. 
1,500  Sharps  carbines,  caliber  .50  inch. 

60  Spencer  carbines,  caliber  .50  inch. 
€,035  Springfield  breech-loading  rifle-muskets,  caliber  .50  inch 
1  Springfield  rifle,  caliber  .45  inch. 
850  Springfield  rifle-muskets,  caliber  .58  inch. 
•300  Remington  pistols,  caliber  .44  inch. 
100  Remington  pistols,  caliber  .50  inch,  single  barrel. 
300  light-cavalry  sabers. 
20  light-artillery  sabers. 
200  non-commissioned  officers'  swords. 
20  light-artillery  saber  belte  and  plates. 
300  sets  cavalry-accouterments. 
1,050  carbine-cartridge  boxes. 
1,050  carbine-slings. 
1,050  carbine-sling  swivels. 
100  pistol-belt  holsters. 
50  saber  belte  and  plates. 
40  saber-knots. 
1  set  infantry-equipments. 
^  4>,347  sets  infantry-.accouterment^. 
200  bayonet.-Bcabbards. 
200  cartridge-boxes. 
1,300  cartridge-box  belts  and  plates. 

100  sliding-frogs. 
1,510  gun-slings. 
100  non-commissioned  officers'  shoulder  belts  and  plates. 
150  non-commissioned  officers'  waist  belts  aud  plates. 
1,000  waist  belts  and  plates,  privates. 
25  compound  8crew-drivei*». 
300  toropions. 
450  cavalry  curb-bridles. 
490  watering-bridles. 
90  curry-combs. 

5  carbine  sockets  and  straps. 
4  cnippers. 

6  girths. 
490  halters. 

70  nose-bags. 
1  picket-rope. 
462  cavalry-saddles. 
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50  pairs  saddle-baffs. 
40  artillery  saddle-blankets. 
75  pairs  spurs  and  straps. 
490  surcingles. 

300  3-inch  cartridge-bags,  filled. 
100  12-ponnder  cartridge-bags,  filled. 
450  carbine  ball-cartridges,  caliber  .52  inch. 
101,000  carbine  ball-cartridges,  caliber  .50  inch. 
6,000  carbine  blank  cartridges,  caliber  .50  inch. 
80,000  musket  ball-cartridges,  caliber  .58  inch. 
5,050  musket  blank  cartridges,  caliber  .58  inch. 
210,600  musket  ball-cartridges,  caliber  .50  inch. 
35,000  musket  blank  cartridges,  caliber  .50  inch. 
5,000  rifle  ball  cartridges,  caliber  .45  inch. 
2,000  canister  for  1-incn  Gatling  gun. 
3,000  ball-cartridges  for  1-inch  Gatling  gun. 
12,000  pistol  ball-cartridges,  caliber  .44  inch. 
5,000  pistol  ball-cartridges,  caliber  .50  inch. 
2,000  pounds  cannon-powder. 
1,000  pounds  mortar-powder. 
15,900  friction-primers. 
25,000  musket  percussion-caps. 
2  artillery-collars. 
16  artillery-whips. 
300  spare  parts  for  Springfield  muskot,  caliber  .58  inch. 
1,000  spare  parts  for  Springfield  musket,  caliber  .50  inch. 
6  arm-chests. 
4  packing-boxes. 


APPENDIX  E. 


Statement  of  ordnance^  ordnance-stores,  ^c,  distributed  to  the  colleges  from  July  1,  1873   to 
June  30,  1874,  under  the  joint  resolution  of  May  4,  1870. 

2  6-pounder  bronze  guns. 

2  12-pounder  bronze  guns. 

2  6-pounder  carriages  and  limbers. 

2  12-pounder  carriages  and  limbers. 

2  6-pounder  caissons  and  limbers. 

2  12-ponnder  caissons  and  limbers. 

2  sets  implements  and  equipments  for  6-pouuder  gun. 

2  sets  implements  and  equipments  for  12-pounder  gun. 

4  tarpaulins,  12  by  15  feet. 
300  breech-loading  cadet-muskets,  caliber  .50  inch. 
20  non-commissioned  officers'  swords. 
300  sets  cadet  accouterments. 
20  non-commissioned  officers'  shouldos  belts  and  plates. 


APPENDIX  F. 


Report  of  the  hoard  of  officers  appointed  hy  Special  Orders  Xo.  108,  AdJutant-GeneraVs  Office, 
May  31, 1873,  on  Gatling  guns  of  large  caliber  for  flank-defense, 

Ordnance-Office,  War  Department, 

Washingtany  May  24,  1873. 
Sir  :  The  *'  act  making  appropriations  for  the  support  of  the  Army  for  the  year  end- 
ing June  30, 1874,"  appropriates  "  For  experiments  and  tests  of  two  Gatling  guns  of 
large  caliber  for  flank-defense  of  fortifications,  five  thousand  dollars." 

Aa  this  subject  is  one  of  great  importance,  and  its  determination  one  requiring  great 
care  and  extended  experiment,  it  is  respectfully  recommended  that  a  board  of  one  en- 
gineer, one  ordnance  and  one  artillery  officer  be  appointed  to  carry  out  the  provisions 
of  the  law,  and  make  their  report  to  the  Chief  of  Ordnance. 
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The  board  to  meet  at  Hartford,  Conu.,  on  tlie  5th  June,  to  decide  upon  the  caliber  of 
guns  to  be  tried,  and  the  ammunition  to  be  used,  and  fix  upon  a  programme  for  tho 
trial,  with  authority  to  adjourn  and  meet  again  at  the  call  of  the  president  of  the 
board,  at  such  place  as  may  be  decided  on  for  the  tests  and  experiments. 
Respectfully,  your  obedient  servant, 
By  order  of  the  Chief  of  Ordnance. 

S.  V.  BENfiT, 

Major  of  Ordnance, 
The  Hon.  Skcretary  of  War. 


New  York,  January  IG,  1874. 
General  :  I  have  the  honor  to  transmit  herewith  the  report  of  the  board  appointed 
by  Special  Orders  No.  108,  War  Department,  Adjutant-General's  Office,  Wasnington, 
D.  C,  May  31*,  1873,  '*  to  decide  upon  the  caliber  of  guns  to  be  tried,  and  the  ammuni- 
tion to  be  used,  in  the  experiments  and  tests  of  two  Gatling  guns  of  large  caliber  for 
flank-defense  of  fortifications,''  &c. 
The  minutes  of  the  proceedings  of  the  board  form  a  part  of  the  report. 
The  board  desire  to  express  their  sense  of  the  obligations  they  are  under  to  Col.  W. 
F.  Barry,  commanding  the  artillery  school,  and  to  Maj.  T.  G.  Baylor,  commanding  the 
arsenal  at  Fortress  Monroe,  for  facilities  afforded  and  courtesies  extended  to  the  board 
during  the  trials. 

Very  respectfully,  your  obedient  servant, 

Q.  A.  GILLMORE, 
Major  of  EnijineerSy  Bet.  Maj.  Gen.j  President  of  Hoard. 
The  Chief  of  Ordxance,  U.  S.  A., 

IVtmhlngton^  D,  C. 


REPORT. 

Minutes  of  tJie  proceedings  of  a  hoard  convened  at  Hartford,  Conn.j  bg  virtue  of  the  folJom- 

ing  order. 

I  Special  Orders  No.  108.— Extract] 

War  Department,  Adjutant-General's  Office, 

JVashington,  D.  C,  May  31,  1873. 

»  #  •  •  •  «  • 

2.  A  board  to  consist  of  M^.  Q.  A.  Gillmore,  Corps  of  Engineers  ;  Maj.  T.  J.  Tread- 
well,  Ordnance  Department ;  Capt.  Lorenzo  Lorain,  Third  Artillery,  is  appointed  to 
meet  at  Hartford,  Conn.,  on  the  5th  day  of  June,  1873,  or  as  soon  thereafter  as  practi- 
cable, to  decide  upon  the  caliber  of  guns  to  be  tried,  and  the  ammunition  to  be  used, 
in  the  exj>eriments  and  tests  of  two  Gatling  guns  of  large  caliber  for  Hank-defense  of 
fortifications,  authorized  by  act  of  Congress  approved  March  3, 1873,  published  in  Gen- 
eral Orders  No.  44,  March  22, 1873,  from  this  Office. 

The  board  will  fix  upon  a  programme  for  the  trial,  and  is  authorized  to  ad^journ  and 
meet  again,  at  the  call  of  the  president  of  the  board,  at  such  place  as  may  be  decided 
on  for  the  tests  and  experiments. 

The  board  will  make  their  reports  to  the  Chief  of  Ordnance. 

The  junior  member  of  the  board  will  act  as  recorder. 

By  order  of  the  Secretary  of  War  : 

E.  D.  TOWNSEND, 

Adjutant-deneraJ, 
Official : 
J.  P.  Martin, 

Assistant  Adjutant- General. 


Hartford,  Conn.,  June  5,  1873. 

The  board  met  pursuant  to  the  foregoing  order,  all  the  members  being  present. 

A  letter  from  the  Chief  of  Ordnance  and  a  copy  of  General  Orders  No.  44,  War  De- 
partment, Adjutant-General's  Office,  March  22,  1873,  promulgating  the  act  of  Congress 
under  which  the  board  was  organized,  were  presented  and  read  by  the  recorder. 

The  board  then  proceeded  to  the  examination  of  two  1-iuch  Gatling  guns  and  corre- 
sponding ammunition  presented  by  the  Gatling  Gun  Company,  and  then  adjourned  to 
meet  in  New  York  City  at  10  o'clock  a.  in.  on  the  6th. 
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Nkw  Youk,  June  6,  1873. 

The  board  met  purbuant  to  a(ljouiiimeiit,all  the  raeinbers  being  present,  and  concluded 
that,  before  submitting  any  programme  for  the  experiments  and  tests,  it  is  desirable  to 
obtain  all  the  official  reports  and  information  possible,  in  reference  to  the  Gatliug  gun, 
on  file  in  the  Ordnance  Department. 

The  president  of  the  board  was  requested  to  obtain  the  desired  information. 

The  board  adjourned  to  meet  at  the  call  of  the  president. 


Nkw  Ydisk,  June  120,  1873. 

The  board  met  ]>ursnant  to  the  call  of  the  president,  .ill  the  members  being  present. 

The  president  of  the  board  laid  before  it  for  consideration  a  number  of  official  reports 
of  experiments  with  the  Gatling  gnu  and  of  competitive  trials  between  the  Gatliug 
and  other  guns,  receiveil  from  the  Chief  of  Ordnance. 

[For  a  list  of  these  reports  see  "Synopsis  of  the  previous  re^iorts  and  competitive 
trials  with  the  Gatling  gun,"  page  ID.] 

The  board  adjourned  to  meet  at  West  Point,  N.  V.,  on  the  21st  instant,  for  the  pur- 
l>ose  of  ascertaining  if  a  suitable  practice-ground  could  be  had  at  that  place. 


Wkst  Point,  N.  Y.,  June  21,  1873. 

The  board  met  pursuant  to  adjournment,  all  the  members  being  present,  and,  after  a 
careful  examination,  concluded  that  there  was  no  suitable  ground  for  conducting  the 
contemplated  tests  and  experiments  in  that  vicinity. 

The  board  adjourned  to  meet  in  New  York  on  the  23d  instant. 


New  York,  June  23, 1673. 

>r8  being  present,  and  agree 
ter  to  the  Chief  of  Ordnance 

AuMY  BuiiJ)iNG,  Nkw  Yokk,  June  23, 1873. 


The  board  met  pursuant  to  adjournment,  all  the  members  being  present,  and  agreed 
opon  the  partial  programme  set  forth  in  the  following  letter  to  the  Chief  of  Ordnance : 

Oexeiial  : 


From  the  information  and  reports  supplied  from  the  Office  of  the  Chief  of  Ordnance, 
it  is  thought  that  two  Gatling  guns,  differing  very  considerably  in  caliber,  the  larger 
firing  canister  at  comparatively  short  ranges,  and  the  smaller  firing  solid  shot  at  longer 
ranges,  should  be  first  placed  in  competition  with  thejB-inch  siege-howitzer  and  the 
12-pounder  Napoleon  gun. 

The  Gatling  guns  recommended  for  trial  are  the  1-inch  and  the  0.42-inch  calibers. 

AMMUNITION. 

The  board  recommends  that  ammunition  be  prepared  as  follows  : 
For  the  1-inch  Gatling  gun : 
1,000  ronnds  of  canister,  made  with  18,  or,  better,  if  possible,  with  21  balls  of  same  size, 

as  now  used,  reducing  end  of  cartridge  to  facilitate  feeding,  omitting  large  ball,  and 

closing  end  with  pasteboard  wad. 
1.000  rounds  of  canister,  made  as  above,  substituting  for  the  balls  lead  cylinders  of  the 

same  diameter  and  length  as  the  balls.    The  standard  length  of  cartridge  will  fix  the 

number  of  tiers  of  cylinders. 
2,000  rounds  of  canister,  as  now  made. 
1,000  rounds  of  solid  shot,  as  now  made. 

For  the  0.42-inch  Gatling  gun  : 
5,000  ronnds  hardened  projectiles. 

For  the  8-inch  siege-howitzer : 
50  rounds  8ervice-canist<er. 

50  rounds  special  canister,  of  the  same  length  and  weight  as  service-projectile,  but  filled 
with  lead  balls,  five  to  the  pound. 

For  the  12-pounder  Napoleon  gun  : 
50  rounds  of  service-canister. 
50  rounds  of  special  canister,  of  same  length  and  weight  as  servicc-i»rojectile,  but  filled 

with  lead  balls,  eleven  to  the  xtound. 
50  rounds  of  spherical  case. 
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TARGETS. 

One  frame  and  canvas  target  9  feet  bj  45  feet,  snitably  divided  into  squares  by  hori- 
zontal and  vertical  lines,  with  extra  canvas  for  renewing  the  cover. 
One  penetration  target. 

The  board  submit  this  as  a  partial  programme  only,  to  be  sapplemented  by  such 
additional  trials  as  may  suggest  themselves  during  the  nrst  series  of  experiments,  and 
recommend  that  the  guns,  ammunition,  and  other  materials  specified  above,  be  sent  to 
the  commanding  officer  of  the  arsenal  at  Fortress  Monroe,  with  instructions  to  extend 
the  board  such  necessary  assistance  as  tbey  may  require  in  conducting  the  trials. 
Very  respectfully,  your  obedient  servant, 

Q.  A.  GILLMORE, 
Major  of  Engineers,  Brevet  Major-General,  President  of  the  Boat'd. 
To  the  Chief  of  Ordnance,  United  States  Army, 

Washington,  D.  C. 

The  board  adjourned  to  meet  at  Fortress  Monroe  at  the  call  of  the  president. 


Fortress  Monroe,  Va., 

September  30,  1873. 
The  board  met  pursuant  to  the  call  of  the  president,  all  the  members  being  present. 
The  president  or  the  board  laid  before  it  a  letter  from  the  Chief  of  Ordnance,  approv- 
ing the  programme  as  recommended  by  the  board. 

The  board  then  proceeded  to  the  trials  set  forth  in  their  programme ;  for  the  general 
results  of  which  see  the  body  of  the  report  and  accompanyiug  targets.  The  board 
being  dissatisfied  with  the  performance  of  the  time-fuses,  recommended  additional  trials 
asset  forth  in  the  following  letter  to  the  Chief  of  Ordnance : 

New  York,  October  6, 1873. 
General:  I  have  the  honor  to  report  that  the  board  for  testing  the  Gatling  guns- 
met  at  Fortress  Monroe,  Va.,  on  Tuesday,  the  .30th  ultimo,  prosecuted  their  labors  until 
Saturday  evening,  the  fourth  instant,  and  then  adjourned  without  bringing  their  trials 
to  a  close.  x 

The  competitive  trials  with  8-inch  canister,  within  suitable  range  forthat  kindof  pro- 
jectile, were  satisfactory  and  conclusive;  but  at  longer  ranges  the  results  were  uni- 
formly bad,  with  case-shot,  from  both  the  8-inch  howitzer  and  12-pounder  Napoleon  gun, 
owing  to  bad  fuses. 

The  board  are  unanimously  of  the  opiuion  that  the  trials  should  embrace  ranges  of 
800  to  1,000,  and  even  1,'200  yards,  for  the  reasons  that,  although  ranges  of  150  to  ^OO* 
yards  will  suffice  for  the  flai^  of  most  of  our  permanent  works,  longer  ranges  are 
necessary  for  field-works,  es|)ecially  detached  works  in  which  the  guns  in  the  flanks 
command  the  approaches  for  considerable  distances. 

After  full  conference  with  Colonel  Baylor,  the  board  rdcommend  that  he  be  au- 
thorized to  prepare  30  rounds  of  case-shot  for  the  8-iuch  howitzer  and  30  rounds  of  case- 
shot  for  the  4i-inch  rifle,  with  concussion  or  other  fuses,  as  in  his  judgment  he  shall 
deem  best.  Colonel  Baylor  thought  he  could  get  this  ammunition  ready  by  the  last 
woek  of  the  present  month. 

Very  respectfully,  vour  obedient  servant, 

Q.  A.  GILLMORE, 
Major  of  Engineers,  Brevet  Major-General, 

United  States  Army,  President  of  Boards 
Brig.-Gon.  A.  B.  Dver, 

Chi^of  Ordnance^  United  States  Army, 

Washington,  D,  C. 

Colonel  Baylor  was  also  requested  to  construct  ten  targets  of  one-inch  yellow-pin©- 
boards,  each  6  feet  high  and  50  feet  long,  to  represent  a  column  of  infantry,  by  compa- 
nies at  full  distance,  approaching  or  retiring  from  the  battery,  the  nearest  company 
being  1.000  yards  from  the  gun.  The  targets  to  be  placed  behind  each  other  in  succos- 
siou  50  feet  apart. 

The  board  adjourned  to  meet  at  Fortress  Mouroe  at  the  call  of  the  president. 


FoRTRF-ss  Monroe,  Novemher  11,  1873. 

The  board  met  pursuant  to  the  call  of  the  president,  all  the  members  being  present,  and 
proceeded  to  coattnne  the  trials  in  accordance  with  the  approved  programme ;  th& 
results  of  which  are  given  in  the  body  of  the  report  and  the  accompanying  targets. 

The  board  adjourned  to  meet  at  the  call  of  the  president. 
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New  York,  Djcember  20, 1873. 

The  board  met  puTsnant  to  the  call  of  the  president,  all  the  members  being  present,, 
and  proceeded  to  a  discussion  of  the  resnlts  of  the  trials,  and  the  preparation  of  their 
report.  Having  aCTeed  upon  the  recommendations  to  be  made,  the  form  of  report,  and 
the  character  of  the  drawings  and  diagrams  of  targets  to  accompany  the  same,  the 
board  adjourned  to  meet  again  at  the  call  of  the  president,  should  another  meeting  be 
deemed  necessary,  otherwise  the  report  to  be  sent  by  the  president  to  the  other  members 
for  their  signatures. 

No  subsequent  meeting  was  held. 

The  Gatling  gun,  shown  on  its  carriage  in  Fig.  1,  may  be  described  as  consisting  of 
a  number  of  very  simple  breech-loading  rifled  barrels  grouped  around  and  revolving 
abont  a  common  axis,  with  which  they  lie  parallel.  These  component  barrels  are 
loaded  and  fired  while  revolving,  the  empty  cartridge-shells  being  ejected  in  continu- 
ous sue  cession.  Each  barrel  is  fired  only  once  in  a  revolution,  but  as  many  successive 
shots  are  delivered  during  that  time  as  there  are  different  barrels,  so  that  the  ten-bar- 
rel Gatling  gun  fires  ten  times  in  one  revolution  of  the  group  of  barrels.  The  action 
of  each  p  art  is  therefore  quite  deliberate,  while  collectively  the  discharges  are  frequent. 

The  working  of  the  gun  is  simple.  One  man  places  one  end  of  a  feed-case  full  of 
cartridges  into  a  hopper  at  the  top  of  the  gun,  while  another  man  turns  a  crank  by 
which  the  gun  is  revolved.  As  soon  as  the  supply  of  cartridges  in  one  feed-case  is  ex- 
hausted, another  case  ms^  be  substituted  without  interrupting  the  revolution  or  the  sue- 
cefton  of  discharges.  The  usual  number  of  barrels  composing  the  gun  is  ten.  The 
mechanism  by  which  the  described  results  are  effected  is  simple,  and  can  be  readily 
understood  from  the  following  description  and  the  accompanying  plates. 

The  ten  barrels  are  grouped  around  a  central  shaft,  and  parallel  thereto.  The  bore 
of  each  barrel  extends  through  from  end  to  end,  and  the  breech  is  chaiitberod  to  re- 
ceive a  flanged  "  center-fire  "  metallic-case  cartridge.  The  breech  ends  of  all  the  bar- 
rels are  firniiy  screwed  into  a  disk  or  rear  barrel-plate^  which  is  fastened  to  the  shaft, 
while  the  muzzles  pass  through  another  similar  disk,  called  front  barrel-plate,  on  the 
same  shaft.  The  shaft  is  considerably  longer  thaa  the  barrels,  and  projects  beyond 
the  muzzles,  while  it  extends  backward  for  some  distance  behind  the  breeches  of  the 
barrels.  Directly  behind  the  open  barrels  a  hollow  cylinder  of  metal,  called  a  oairiei'- 
block,  is  fastened  to  the  shaft,  and  in  the  exterior  surface  of  this  carrier-block  ten  semi- 
cylindrical  channels  are  cut,  which  form  trough-like  extensions  of  the  cartridge-cham- 
bers of  the  barrels  \o  the  rear,  and  are  designed  to  receive  and  guide  the  cartridges 
while  they  are  being  thrust  into  the  barrels,  and  to  guide  the  empty  cases  while  they 
are  being  withdrawn.  Behind  the  carrier-block  the  shaft  carries  another  cylinder, 
called  the  lock-cylinder ,  in  whose  surface  ten  guide-grooves  are  formed,  which  are  in 
line  with  the  barrels,  and  in  which  slide  ten  long  breech-plugs  or  locks,  called  Icck- 
Uahes  or  plungen,  by  which  the  cartridges  are  thrust  into  the  barrels,  and  which  close 
the  barrels  and  resist  the  reaction  of  the  charges  when  they  are  fired.  This  cylinder 
is  called  the  lock-cylinder  because  each  plug  or  lock  contains  a  spiral  main-spring  act- 
ing on  a  firing-pin  or  hammer,  by  which  the  charge  is  fired,  so  that  the  plug  performs- 
aUthe  functions  of  a  gun-lock,  as  well  as  of  a  breech-plug.  The  shaft  to  which  the 
group  of  barrels  and  both  the  carrier-block  and  the  lock-cylinder  are  rigidly  attached 
is  free  to  turn  on  its  axis,  the  front  end  being  journaled  in  the  front  part  of  the  frame 
and  the  rear  end  in  a  diaphragm  in  the  breech-caeing.  The  breech-casing  extends  to  the 
rear  far  enough  to  contain  not  only  thQ  diaphragm  through  which  the  main  shaft  is 
journaled,  but  also  to  form  in  the  rear  of  the  diaphragm  a  cover  for  the  gearing  by 
which  the  shaft  is  revolved.  This  mechanism  or  gearing  consists  simply  of  a  toothed 
wheel  fastened  to  the  shaft  and  worked  by  an  endless  screw  on  a  small  axle  which 
passes  transversely  through  the  case  at  right  angles  to  the  shaft,  and  is  furnished  outside 
the  case  with  a  hand-crank.  A  cascabel-plate  closes  the  end  of  the  case.  Each  breech- 
plug  or  lock  carries  a  hooked  extractor,  which  snaps  over  and  engages  the  cartridge- 
flange  when  the  plug  is  pushed  forward,  but  which,  when  the  plug  retreats,  withdraws 
and  ejects  the  empty  case.  The  cartridge  carrier-block  is  covered  above  the  frame  by  a 
semi-cylindrical  shejl,  which  is  provided  at  the  top  with  an  opening  of  suitable  size 
and  shape  to  permit  a  single  cartridge  to  fall  through  it  into  one  of  the  channels  of 
the  carrier-block,  which  it  overlies.  There  is  a  suitable  trough  extending  upward  from 
this  opening  and  forming  a  hopper,  in  which  a  straight  feed-case  can  be  placed  in  a 
vertical  position,  containing  a  number  of  cartridges  lying  lengthwise  across  the  case, 
one  above  another.  Beneath  the  carrier-block  everything  is  open,  so  that  the  cartridges 
or  shells  which  are  withdrawn  by  the  extracting-hooks  from  the  barrels  fall  to  the 
ground.  Within  the  cylindrical  breech-case  attached  to  the  frame  a  heavy  ring  not 
quite  the  length  of  the  lock-cylinder  is  fastened  to  the  case  and  diaphragm,  which 
nearly  fills  the  space  between  the  inside  of  the  case  and  the  cylinder.  Portions  of  the 
inside  of  this  ring  are  so  cut  away  as  to  leave  a  truncated,  wedge-shaped,  annular  or 
spiral  cam  projecting  from  the  inner  surface  of  the  ring,  having  two  helicoidal  edges 
inclined  to  each  other  and  united  by  a  short,  flat  plane.  Against  these  edges  the  rear 
ends  of  the  locks  or  breech-plugs  continually  bear,  there  l^ing  room  enough  for  the 
locks  to  lie  loosely  within  the  parts  of  the^riug  which  are  cut  away.    The  apex  of  the 
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wedpje-sbapo  cam  points  to  the  barrels.  Eacli  lock  is  held  back  against  the  cam  by  a 
lug  or  born  projecting  laterally  from  the  end  of  tbo  lock  and  entering  a  groove  formed 
at  tbe  base  of  the  cam,  in  the  thin  part  of  the  ring. 

The  shape  and  position  of  the  cam  and  grooves  may  bo  better  understood  by  refer- 
ence to  the  diagram,  Fig.  %  which  shows  the  cam-ring  as  it  would  appear  if  cut  open 
and  spread  out  flat,  the  lines  A  and  C  being  the  development  of  the  edges  of  the  heli- 
coidal  cam  surfaces,  B  that  of  the  plane  surface  connecting  these,  and  a  and  c  the 
grooves  for  holding  and  drawing  back  the  locks.  The  ten  locks  are  shown  in  their 
relative  jjositions  abutting  against  the  Ciim  surfaces,  six  of  them  being  shown  in  sec- 
tion. 

It  will  be  seen  that  the  points  of  the  firing-pins  or  lock-hammers,  H,  protrude  beyond 
the  front  of  the  locks,  while  the  spindles  project  from  the  rear,  where  they  are  fash- 
ioned into  knobs  by  which  the  hammers  are  drawn  backward  and  cocked  while  pass- 
ing through  the  groove  in  the  n'6,  D. 

The  diagram  shows  that  the  distance  of  the  apex,  B,  of  the  cam  from  the  ends  of  the 
barrels  is  such  that  the  breech-plugs  or  locks  exactly  fill  the  space,  so  that  each  plug 
there  forms  an  abutment  which  closes  the  breech  of  its  barrel  and  abuts  against  the 
apex  of  the  cam,  which  serves  to  resist  the  recoil  of  the  plug  when  the  charge  is  fired. 
It  will  be  remembered  that  the  locks  are  guided  in  grooves  formed  in  the  lock-cylinder, 
and  therefore  cannot  deviate  from  thejr  alignment  with  the  barrels.  The  lock-cylinder 
and  the  cartridge  carrier-block  could  not  be  shown  in  the  diagram,  because  if  they  were 
spread  out  as  the  locks  are  they  would  cover  them  and  hide  them  from  view.  I#oni 
what  has  before  been  explained  it  will  be  understood  that  the  ten  barrels,  the  cartridge 
carrier-block,  and  the  lock-cylinder  carrying  its  ten  locks,  all  shown  together  in  Fig. 
3,  will,  by  turning  the  crank,  revolve  together  about  the  axis  of  the  central  shaft,  the 
lock-cylinder  revolving  within  the  stationary  case  and  cam-ring,  and  the  cartridge 
carrier  block  revolving  beneath  the  half-cylindrical  shell  which  carries  the  hopper. 
Fig.  4  shows  the  frame  which  encases  the  gun,  with  the  trunnions,  breech-casing,  and 
hopper  for  feeding  the  cartridges.  The  cartridges  w  ill,  as  the  carrier-block  channels 
come  successively  under  the  hopper,  drop  into  the  channels  in  front  of  the  locks  and 
be  kept  in  place  by  the  hopper-shell.  The  revolution  of  the  lock-cylinder  carries  the 
locks  around  with  it,  and  causes  them  to  receive  a  longitudinal  reciprocal  motion  by 
their  ends  sliding  along  the  inclined  surfaces  of  the  stationary  cam.  Each  lock,  then, 
one  after  the  other,  is  pushed  forward  toward  its  barrel.  As  the  revolution  of  the 
parta  keeps  the  locks  in  contact  with  the  advancing  side  of  the  cam,  each  lock  in  suc- 
cession closes  its  barrel,  and  its  longitudinal  motion  ceases,  while  it  passes  the  flat  sur- 
face of  the  cam,  and  then  each  slides  backward  from  its  barrel  when  constrained  to 
move  along  the  retreating  side  of  the  cam  by  the  corresponding  cam-groove,  and  soon, 
each  lock  repeating  these  movements  at  each  successive  revolution  of  the  shaft. 

The  position  of  the  cam  relatively  to  the  cartridge-hopper  is  such  that  each  lock  is 
drawn  backward  to  its  full  extent  when  it  passes  the  hopper,  so  that  the  cartridges 
may  fall  into  the  carrier  in  front  of  the  locks.  The  explosion  of  each  cartridge  t^akes 
place  as  its  proper  lock  passes  over  the  flat  apex  of  the  cam  which  resists  the  recoil. 

The  hammer  is  cocked  by  the  knob  or  head  at  its  rear  end  coming  into  conbict  with 
a  flat  rib  located  inside  of  the  cam,  as  shown  on  the  diagram  at  D.  This  rib  restrains 
the  hammer  from  moving  forward,  while  the  forward  movement  of  the  body  of  the 
lock  continues ;  the  spiral  mainspring  is  compressed  nntil  the  revolution  carries  the 
hammer-knob  beyond  the  end  of  the  cocking-rib,  when  the  hammer  will  sjmng  forwanl 
and  strike  with  its  point  the  center  of  the  cartridge-head  and  explode  the  charge.  The 
point  in  the  revolution  at  which  the  barrels  are  dischari^ed  is  below  and  at  one  side  of 
the  axis.  The  diagram  shows  the  ten  locks  each  in  a  diflerent  part  of  its  cycle  of  ac- 
tion. At  I  the  cartridge  has  just  dropped  in  front  of  the  lock,  at  II  it  has  been  pushed 
forward  somewhat,  at  III  the  point  of  the  cartridge  has  entered  the  barrel,  at  IV  it  is 
pushed  nearly  home,  and  the  head  of  the  hammer  is  retained  by  the  cocking-rib,  II,  the 
mainspring  being  partly  compressed.  At  V  the  lock  has  reached  the  flat  part  of  the 
cam,  the  cartridge  is  pushed  quite  home,  and  the  mainspring  has  been  fully  compressed 
by  the  retention  of  the  hammer  by  the  cocking-rib,  the  end  of  which  is  just  reache<l 
by  the  hammer,  which  is  about  being  released.  At  VI  the  hammer  having  been  released 
has  sprung  forward  and  exploded  the  cartridge,  the  end  of  the  lock  or  breech-plug  being 
firmly  braced  against  the  flat  surface,  B,  of  the  cam.  At  VII  the  lock  has  commeuced  to 
retreat,  and  at  VlII  it  has  partially  withdrawn  the  empty  cartridge-shell  from  the  barrel. 
At  IX  it  has  completely  extracted  the  shell,  which  isfalling  away  from  the  gun.  At 
X  the  lock  is  fully  drawn  back  and  is  about  to  pa8s  again  into  its  first  position.  Thus*it 
will  be  seen  that  in  the  ten-barrel  gun  one  revolution  of  the  barrels  corresponds  to  one 
revolution  of  the  locks,  and  delivers  ten  shots,  a  process  which  is  repeated  continuously 
so  long  as  the  crank  is  turned  and  the  cartridges  supplie<l.  The  gun  can  be  unloaded  of 
any  cartridges  not  fired  by  removing  the  feed-case,  opening  the  hopper,  and  rovorsiug 
the  motion  of  the  crank.  The  locks  are  made  interchangeable  and  are  strong  and 
durable,  but  should  they  get  out  of  ord«*r  the  gun  is  so  constructed  that  any  one  or  all 
of  them  can  be,  in  a  few  moments,  taken  out  and  others  inserted  in  their  x>lace«i,  and  so 
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the  gun  can  be  kept  in  perfect  working  order  at  all  times  on  the  field  of  battle.  In  the  new 
model  the  mechanism  of  the  locks  has  been  greatly  strengthened,  as  well  as  otherwise  im- 
proved, and  there  are  means  provided  for  their  insertion  and  removal  withoat  taking 
off  the  casoabel-plate.  These  means  consist  of  the  perforation  of  the  covering  and  back 
diaphragm  in  the  outer  casing,  and  by  the  closure  of  the  apertures  through  both  these 
Xtlates  by  a  single  removable  plug,  as  shown  above  the  knob  of  the  cascabel  in  Fig.  I. 
This  is  a  very  valuable  improvement,  inasmuch  as  the  repairing  or  inspection  of  the 
locks  is  thereby  greatly  facilitated.  The  absence  of  one  or  more  locks  does  not  adect 
the  working  of  the  gun  except  to  diminish  the  intensity  of  fire  in  proportion  to  the 
number  of  locks  removed.  For  each  lock  removed,  however,  one  uuexploded  cartridge 
falls  to  the  ground  at  each  revolution  of  the  gun.  The  gun  is  encased  in  a  frame  which 
has  trunnions,  and  is  mounted  in  the  ordinary  way,  like  a  field-piece.  The  screw  for 
elevating  and  depressing  the  breech  works  in  a  nut  attached  to  the  trail  of  the  carriage 
in  the  usual  way.  An  automatic  traversing  apparatus  is  applied,  by  which  a  limited 
angular  movement  in  a  horizontal  plane  may  be  ^iven  to  the  gun,  as  follows :  A  cyl- 
inder having  a  cam-groove  in  its*  periphery  is  applied  to  the  crank-axle,  and  the  end  of 
a  cylindricaT  x)in  enters  this  groove.  The  cylindrical  pin  is  attached  to  an  arm  which 
is  connected  to  the  elevating-screw ;  when  the  crank  is  turned  the  cam-^oove  travels 
back  and  forth  on  the  cylindrical  pin,  swinging  the  gun  from  side  to  side  through  a 
sector  of  three  degrees.  The  pin  may  be  thrown  out  of  gear  with  the  cylinder  and  the 
gun  be  fired  without  swinging.  The  sector,  covered  automatically  by  the  oscillator, 
may  be  changed  about  five  degrees  on  each  side  without  moving  the  trail  or  suspending 
the  firing.  The  cases  which  contain  the  cartridges,  and  which  are  applied  to  the  hop- 
per when  it  is  desired  to  feed  the  gun,  are  long  narrow  boxes  of  sheet-tin  open  only 
at  the  lower  ends.  The  croas-sectiou  ot  the  case  is  trapezoidal,  the  edge  next  to  which 
the  heads  lie  being  much  wider  than  the  cartridge-heads,  while  that  which  receives 
the  pointo  of  the  balls  is  of  the  width  of  the  ball.  Tuis  form  enables  all  the 
cartridges  in  the  case  to  assume  a  horizontal  position,  because  the  heads  of  the  -jon tig- 
nous  cartridges  have  room  to  roll  over  slightly,  so  as  to  lie  partly  alongside  of  each 
other,  while  tne  ball-ends  are  kept  vertically  over  each  other.  For  drawing  of  feed-case 
see  Fig.  5.  The  supply  of  cartridges  to  the  gnu  may  also  be  made  by  what  is  called 
the  *• /Sed-drww."  The  straight  feed-cases  each  contain  forty  cartridges.  The  feed-drum 
(used  only  with  the  smaller  calibers)  contains  sixteen  radial  sections  grouped  verti- 
cally about  the  axis  of  the  drum,  each  section  holding  tweuty  cartriil^e.s,  or  three 
hundred  and  twenty  cartridges  to  each  drum.  The  number  of  sections  in  the  drum 
and  the  number  of  cartridges  in  each  section  may  be  varied.  The  drum  rests  verti- 
cally over  the  hopper  and  feeds  the  cartridges  automatically,  from  the  several  sections 
in  succession.  The  principal  objection  to  the  drum  consists  in  the  greater  number  of 
cartridges  which  it  exposes  to  an  enemy's  fire  and  the  inferior  facilities  which  it  affords 
for  packing  and  transporting  the  ammunition.  The  straight  feod-cavses  are  deemed  tu 
X)os6ess  superior  advantages,  and  are  recommended  for  all  calibers. 

JTeigkta  of  the  GatUng  lO-harrel  guns. 

Poands. 

1-inch  caliber 650 

0.75-inch  and  0.65-inch  caliber 450 

0.55-inch  caliber 400 

0.50-inch,  0.45-inch,  and  0.42-inoh  caliber,  with  long  barrel 200 

Same  calibers  with  short  barrels 135 

Weights  of  carriages  for  Gatling  10-harrel  guns. 

Poands. 
Carriage  for  1-inch  gun : 

Weight  of  limber  and  box 790 

Weight  of  gun-carriage 1, 152 

Total 1,942 

Pounds. 
Carriage  for  0.42-inch,  0.45-inch,  and  0.50-inch  guns  : 

Limber  complete :i87 

Gun-carriage  complete 326 

Total 713 

Weight  of  empty  feed-drum  for  0.42-inch-caliber  gun,  25  pounds  ;  weight  of  same 
filled  with  400  cartridges,  60  pounds;  weight  of  empty  feed-case  fur  0.4*2-nich-caliber 
gun,  2  x>ounds  6  ounces ;  weight  of  same  tilled  with  40  "cartridges,  5  pounds  15  ounces. 

The  limber  for  the  0.42-inch  gun  will  hold  50  cases,  or  2,000  cartridges.  Aggregate 
weight  of  0.42-inch-caliber  gun,  gun-carriage,  limber,  and  2,000  cartridges  in  feed-cases, 
1,210  pounds.  Weight  of  5,000  extra  0.42-inch  cartridges  (1,000  in  a  box)  and  5  packing- 
boxes,  496  pounds. 

18  W 
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12'pounder  Napoleon,  hronze,       iher  4.62.) 

Poands 

Weight  of  gun  and  limber,  with  implements 3,8115 

Weight  of  ammunition  in  limber-box  when  full,  (32  rounds) 497 

Weight  of  tarpaulin 36 

Weight  of  gun  and  limber,  with  ammunition  packed 4,428 

B-inch  siege-howitzer, 

Ponnds. 

Weight  of  gun-carriage  and  limber 3, 919 

Weight  of  gun 2,614 

Total 6,533 

There  is  no  limber-box. 

4\'inch  rifle, 

Poondfl. 

Weight  of  gun-carriage  and  limber 3,641 

Weight  of  gun 3,450 

Total 7,091 

There  is  no  limber-box. 

AMMUNITION  FOlt  CATLING  GUNS. 

The  Oatling  guns  are  designed  to  be  served  with  ordinary  center-tire  metallic-case 
cartridges,  in  order  thai  the  ammunition  shall  be  interchangeable  with  that  for  small 
arms  of  the  same  caliber. 

For  the  1-inch-caliber  gun,  in  addition  to  the  cartridge  containing  a  single  solid  pro- 
jectile, a  canister-cartrii^e  has  been  used,  containing  15  lead  balls,  each  weighing  141 
grains,  terminating  in  front  with  a  one-inch  half-round  projectile,  weighing  1,287  grains. 

The  total  weight  of  this  1-iuch  canister-cartridge  is  5,190  grains. 

The  1-inch  solid-ball  cartridge  is  made  up  as  followB : 

Grainsw 

Projectile 3,942 

Metallic  case 1,382 

Powder 500 

Lubricant 51 

Total 5,875 

No  description  of  the  ammunition  for  the  several  calibers  is  deemed  necessary,  except 
that  used  during  the  trials. 

AMMUNITION  USED  BY  THE  BOAKD. 

With  the  0.42-iff<^  GatUng  gun. 

One  trial  was  made  with  cartridges  containing  two  balls.  In  all  the  other  trials  but 
one  ball  was  used,  the  ankmunition  being  known  as  the  "  Berdan  center-fire  metallic- 
case  cartridge ;"  the  weight  of  the  component  parts  being  as  follows : 

Gndns. 

0.42-inch-caliber  projectile ••• 370 

Metallic  caHe  and  lubricant 163 

Powder,  (Hazard's  Oatling  powder  No.  1) 77 

Total  weight  of  0.42-inch-caliber  cartridge,  (see  Fig.  6) 610 

With  the  l.OO-incfc-caZiTiCT*  GatUng  gun. 

Two  kinds  of  »pt  cial  canister  ammunition,  devised  by  the  board,  were  used ;  one  con- 
taining 21  round  had  balls,  and  the  other  18  cylindrical  slugs.  The  weights  of  the 
component  partH  for  each  are  given  below  : 

Stiherical  caniskr  for  l.OO-inrA  GatUng  gun. 

Grain*. 

31  lead  balls,  each  0.45  inch  diameter,  and  weighing  141  grains 2,961 

Metallic  caj<e.. 1,413 

Powder 375 

WadM  and  lubricant,  about 170 

Total  weight  of  canister-cartridge  with  spherical  ball,  (see  Fig.  7) 4,919 
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Cylindrical-Blug  canister  for  1.00-inch  Gatling  gun, 

GrainM. 

18  cyliDdrical  slags,  each  0.45  inch  diameter,  and  0.45  inch  long,  and  weighing 

199  grains 3,582 

Metallic  case 1,496 

Powder , 375 

90 


Wads  and  lubricant, about. 


Total  weight  of  canister-cartridge  with  cyliudrical  slugs,  (see  Fig.  8) 5, 543 

A  few  trials  were  made  with  a  1-inch-caliber  percnsssion  shell,  (see  Fig.  9.) 

With  the  S-inch  siege-howUscr. 

Ordinary  service-canister,  cortaining  48  iron  balls,  each  1.85  inches  diamet-er,  and 
weighing  0.^6  ponnd  :  total  weight  of  canister,  53^  pounds. 

Spherical  case  No.  1,  containing  486  lead  balls,  each  0.69  inch  diameter,  and  weigh- 
ing 14  to  the  pound ;  total  weight  of  one  case-shot,  fixed,  59^  pounds. 

Spherical  case  No.  2,  containing  470  lead  balls.  14  to  the  pound ;  weight,  fixed,  60 
pounds  3  ounces. 

Special  canist^jr  No.  I,  devised  by  the  board,  containing  208  lead  balls  0.977  inch 
diameter,  (5  to  the  pound  ;)  total  weight  of  canister,  54  pounds. 

Special  canister  No.  2,  devised  by  the  board,  containing  440  lead  balls  0.75  inch 
diameter,  (11  to  the  pound  ;)  total  weight  of  canister,  54  pounds. 

With  the  12-pounder  Napoleon  gun. 

Special  canister,  devised  by  the  board,  containing  121  lead  balls  0*75  inch  diameter,, 
(11  to  the  pound;)  total  weight  of  canister.  14^  pounds. 

Spherical  case,  containing  82  lead  balls,  each  0.69  inch  diameter,  and  weighing  14  to 
the  pound  ;  total  weight  of  one  case-shot,  fixed,  14.7  pounds. 

With  the  i^inch-caliber  rifle. 

Service  shrapnel,  (with  Schenkl  percussion-fuse,)  containing  168  lead  balls  0.69-inch 
diameter  weighing  14  to  the  pound ;  total  weight  of  case-shot,  32  pounds. 

The  Bormann  fuse  was  used  during  the  first  trials,  with  the  spherical  case,  from  both 
the  8-inch  howitzer  and  the  12-pounder  Napoleon  gun. 

During  the  last  experiments  the  ordinary  paper-fuse  was  used. 

SYNOPSIS  OF  PREVIOUS  REPORTS  AND  COMPETITIVE   TRIALS  WlTH  TUE   OATUNQ  GUN. 

"  Report  on  GatUng^s  improved  hatiery-gunf'*  made  by  Lieut.  T.  W.  Maclay,  Fint  Artillery^, 
Waahiiigton  Arsenalj  January  20,  1865,  giving  a  description  of  the  i-barreled  0.58-»/*ci 
^iia. 

[The  trials  for  accuracy  at  100,  300,  and  500  yards,  also  for  rapidity  of  firing  and  pen- 
etration.   Target  was  10  feet  by  10  feet.] 
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Remarks. 

100 
300 
500 

20 
20 
20 

20 
20 

18 

Twenty  shots  fired  in  eight  seconds. 

Penetration  at  300  yards  through  eleven  inches  of  pine,  (probably 
white  pine.) 

**ln  the  event  of  one  barrel  or  lock  becoming  dinabled  the  gun  is  still  efficient,  as 
was  proved  by  continuing  the  trials  after  one  barrel  had  burst.  All  the  parts  of  the 
gun  worked  well." 

"The  gun  certainly  possesses  the  advantages  of  rapidity  and  accuracy."  There  is 
no  escape  of  gas,  but,  like  all  tire-arras,  there  is  a  recoil." 

General  suggestions  in  regard  to  the  twist  and  depth  of  the  grooves,  also  as  to  the 
weight  of  the  carriage.  (Second  report  by  the  same  officer,  March  9,  1865,  containing 
a  partial  description  of  the  6-barreled  Gathng  gun.) 
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'  Report  on  the  GatUng  repeating-gunj^  made  hy  Bvt.  Lieut.  CoL  D,  H,  Buel^  I'nited  Statt» 
Ordnancey  Frankfard  Arsenal^  ^Sarch  16,  1^66,  containing  a  record  of  the  firing  of  the 
1-inch  GatHng  gun,  amooth-borey  tcith  canister. 
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Remarks. 


Target  35  J  feet  by  15  feet,  made  of  inch  pine  boards. 

About  25  per  cent,  failed  to  penetrate  tbe  target. 
About  50  per  cent,  failed  to  penetrate  the  target. 


''The  gun  worked  smoothly  in  all  its  parts;  the  cartridges  were  fed  and  the  cases 
thrown  out  with  ease  and  certainty.''    *'  Out  of  342  cartridges  there  were  but  4  failures." 

^'Report  of  the  competitive  trials  of  the  Gatling  l-inch-caliber  rifled  gun  and  the  24-pounder 
ftank-defenne  howitzer,^''  made  bg  Bvt,  Lieut.  CoL  T,  G.  Baylor^  United  tSlates  Ordnanctj  at 
Fortress  Monroe  Arsenal y  July  14,  1806. 

••  I  consider  it  a  superior  arm  to  the  24-poundcr  howitzer  for  flank-defeusc,  as  from 
60  to  100  buck-and-ball  cartridges  can  be  fired  in  1  minute  and  30  secouds,  bein^  a  dis- 
charge of  1,200  to  1,600  projectiles,  while  from  the  24-pounder  only  4  rounds,  giving  for 
<;anister  l92  and  for  case-shot  7C0  projectiles  in  the  same  time." 

"  The  machinery  of  this  gun  is  simple  and  strong  ;  I  do  not  think  it  likely  to  get  out 
of  order."    "  The  size  of  the  bore  might  be  increased  to  advantage." 
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Firing  solid  shot 

.    Target  24  feet  by  6  feet. 

1,000 

92 
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Firing  solid  shot 

Target  12  feet  by  12  feet. 

1,200 

H7 
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Firing  solid  shot 

Target  12  feet  by  12  feet. 

200 

73 

1.168 

278 

Firing  canister. 

Target  48  feet  by  6  feet. 

200 

74 

1,184 

322 

Firing  canister. 

Target  48  feet  by  6  feet. 

150 

101 

1,616 

691 

Firing  canister. 

Target  48  feet  by  6  feet. 

100 

29 

464 

291 

Firing  canister. 

Target  48  feet  by  6  feet. 

**  Report  of  the  trials  with  the  center- fire  cartridge  in  the  Gatling  gun,*^  made  hy  Bvt.  Lieut. 
Col,  S.  V,  Ben4t,  United  States  Ordnance,  at  Frankford  Arsenal,  November  10,  1866.— 
*'  The  firing  was  an  entire  success;  the  working  of  the  gun  was  perfect."  "  I  consider 
that  the  center-fire  arrangement  and  the  use  of  the  center-fire  cartridges  add  100  per 
c<^nt.  to  the  value  and  efficiency  of  the  gun." 

''  Report  on  certain  dt^fectsin  the  Gatling  gun, "  madeby  Lieut,  J,  G,  Butler ,  United  States 
Drdnancet  at  Leavenworth  Arsenal^  October  2, 1867,  calling  attention  to  the  fact  that  the 
*'  barrels  were  successively  discharged  before  they  had  fairly  cleared  the  fh>nt  trans- 
verse bar  of  the  gun-frame,  and  that  it  was  not  the  undermost  barrel  that  fired,"  and 
Nuggests  certain  changes  so  as  to  cause  the  firing  to  take  place  when  the  barrel  is  at  a 
lower  position. 

•♦  Report  on  the  Gatling  gun,'^  made  by  Lieut.  C,  E,  Button,  United  States  Ordnance,  at 
llatervliet  Arsenal,  October  12,  1867,  giving  the  results  of  the  trials  for  the  purpose  of 
*'  liscertaining  at  what  precise  point  m  the  revolution  of  the  barrels  the  fire  is  delivered 
when  turned  very  slowly,  and  now  much  alteration  takes  place  in  the  relative  position 
^tf  that  point  when  turned  rapidly,"  stating  that  in  slow  firing  the  ball  from  the  inch- 
Xiin  clears  the  bar  bv  3-16  or  an  inch,  and  that  of  the  |-inch  gun  by  1-6  inch  ;  a  more 
Lipid  motion  causes  the  firing  to  take  place  at  a  lower  point. 
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General  Hagner,  United  States  Ordnance,  in  the  letter  transmitting  the  above  report, 
suggests  certain  changes  in  the  mechanism  of  the  gun  so  as  to  cause  each  barrel  to  de- 
liver its  fire  when  in  its  lowest  position. 

'^Report  on  the  Galling  gun,"  by  Alfred  Gibhs^  major  of  Seventh  Cavalry,  Fort  Leaven- 
urorthy  March  16, 1868,  considering  "  the  carriage,  limbers,  and  caissons  vastly  too  heavy 
for  the  weight  they  are  intended  to  carry,"  and  suggesting  lighter  ones  ;  stating  that 
the  lateral  position  of  the  firing-barrel  causes  a  deflection  in  the  line  of  fire  in  rapitl 
firing,  and  also  calling  attention  to  the  "  slugging  of  the  balls  on  the  front  transverse  bar." 

**  Report  on  the  Gatling  gun,'^  made  by  Bvt.  Brig,  Gen.  P.  V,  Hagnei\  United  States  Ord- 
nance, Watervliet  Arsenal,  April  3,  1868,  being  a  reply  to  the  report  of  Mtgor  Gibbs,  Sev- 
enth Cavalry,  and  considering  the  carriage,  &c.,  sufficiently  light. 

"  Report  on  Gatling  gun,"  made  by  Bvt.  Col.  J.  G.  Benton,  Unit^  States  Ordnance,  Hart- 
ford, July  3,  1871,  being  an  inspectiou-report,  and  contains  a  description  of  the  new 
*  drum-feed." 

"  Report  of  target-practice  with  the  Vinch  Gatling  gun  "  at  the  Artillery  School  at  Fortress 
Monroe  for  the  summer  of  1S7 1,  made  by  Bvt.  Maj.  Gen.  William  F.  Barry,  (Lionel  Second 
Artillery. 
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Solid  shot 
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Target  6  feet  by  6  feet. 
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Solid  shot 
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Rate  of  fire ;  70  to  80  shots  per  minute. 
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Solid  shot 
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Solid  shot 
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Solid  shot 
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Canister 
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The  canister  is  apparently  worthless  beyond  200 
yards ;  at  200  yards  it  is  not  very  eflfective  ;  at 
150  yards  there  are  many  hits,  but  the  pellets 
are  too  light  to  be  valuable. 

"  Report  of  target-practice  with  the  ^-inch  Gatling  gun  "  at  the  Artillery  School  at  Fortress 
Monroe,  Va.,  February  11,  1873,  made  under  the  direction  of  Bvt.  Maj.  Gen.  W.  F.  Barry, 
colonel  Second  Artillery.  Range,  900  yards;  target,  24  feet  by  6  feet-;  projectile,  solid 
shot ;  number  of  rounds  fire<l,  555 ;  number  of  hits,  41 ;  with  the  feed-drum  400  shots 
were  fired  in  1  minute  and  10  seconds,  with  two  instances  of  a  cartridge  fouling  and 
causing  delay. 

"  Report  on  the  nse  of  the  feed-drum  with  the  Gatling  ^u»,"  made  by  Bvt.  Maj.  Gen.  Wil- 
liam F.  Barry,  Artillery  School,  Fortress  Monroe,  July  8,  1873. — "  I  consider  a  feed-drum 
of  some  sort  to  be  a  most  useful,  perhaps  essential,  appendage  to  the  ^-inch  Gatling 
gun  ;  "  also  suggests  certain  improvements  in  the  drum. 

"  Report  (dated  October  28, 1870,)  of  experiments  with  the  Montigny  mitrailleur  and  Gat- 
ling gun,"  at  Shoebnryness,  England,  in  August  and  September,  1870. — In  the  following 
experiments,  the  first  was  :  "  Firing  against  time,  (two  minutes,)  at  a  line  of  targets  & 
feet  by  9  feet,  representing  90  cavalry  or  150  infantry."  The  second,  firing  five  rounds 
deliberately ;  target  same  as  before.  The  third,  at  1,200  and  1,400  yarsds, " firing  against 
time,  (two  minutes,)  at  a  column  of  targets  9  feet  by  9  feet,  representing  90  infantry 
divided  into  three  companies,  20  yards  apart."  At  2,070  yards  the  same  targets  were 
arranged  to  represent  '36  cavalry  or  45  infantry,  divided  into  three  troops  or  companies, 
20ya^8  apart,  firing  as  before.  At  2,100  yards,  firing  at  a  line  of  the  same  targets, 
representing  30  cavalry  or  50  infantry. 
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FOURTH  EXPERIMENT. 


Firing  at  134  dummies,  placed  in  loose  order  on  nneveu  ground,  representing  broken 
infantry  retiring.  Tbe  left  of  line  was  thrown  back  ;  front,  98  yards  ;  average  depth, 
^5  yards.  Firing  from  three  positions  of  unknown  range,  the  distance  being  judged  by 
the  officers  in  command.    In  the  tield-guns  shrapnel  only  was  used. 
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Result  of  a  competitive  trial  between  the  Montigny  mitrailleur  and  Gatling  gutif  0.42  incihj  at 
a  rote  of  ten  9  feet  by  9  feet  targets. 

At  600  yards,  720  ronnds  from  each,  deliberately. 

Mitrailienr:  time,  4  miaates;  bits,  538. 

Gatling  gun:  time,  3  minntes  31  seconds;  bits,  618. 

At  800  yards,  555  ronnds  from  eacb,  delibert^ly. 

Mitrailienr:  time,  3  minutes  8  seconds;  bits,  292. 

Gatling  gun :  time,  2  minutes  26  seconds ;  bits,  439. 

In  tbe  four  experiments  above  given — 

Tbe  Gatling  gun,  0.42  incb,  weighing  3  cwt.,  expended  492  pounds  of  ammunition, 
and  scored  2,803  bits. 

The  mitrailleur,  weighing  3  cwt.,  expended  472  pounds  of  ammunition,  and  scored 
1,708  bits. 

Tbe  12-pounder  B.  L.,  weighing  8  cwt.,  expended  1,232.5  pounds  of  ammunition,  and 
scored  2,286  hits. 

The  9-pounder  M.  L.,  weighing  8  cwt.,  expended  1,013  pounds  of  ammunition,  and 
scored  2,207  bits. 

Five  sets  of  single  targets,  9  feet  by  9  feet,  six  in  each  row,  representing  cavalry  and 
infantry  at  unknown  distances,  not  less  than  1,000  yards. 

Twelve-pounder  B.  L.  R.:  shrapnel ;  5  ronnds ;  hits,  4. 

Nine-pounder  M.  L.  R.:  shrapnel ;  5  ronnds ;  hits,  44. 

Gatling  gun,  1  inch  :  solid  shot;  270  rounds ;  bits,  16. 

Mitrailleur:  37  solid  shot;  10  rounds;  hits,  3. 

Martini- Henry  rifle:  182  ronnds;  hits,  17. 

Against  time,  (2  minutes,)  at  800  yards ;  3  rows  of  45  feet  by  9  feet  targets,  15  yards 
apart,  representing  columns  of  infantry  and  cavalry. 

12-pounder  B.  L.  R. :  segment ;  percussion  fuse;  6  rounds ;  hits,  496. 

9-pounder  M.  L.  R. :  shrapnel ;  percussion  fuse ;  7  rounds ;  hits,  254. 

Mitrailleur:  37  solid  shot;  11  rounds;  bits,  81. 

Gatling  gun,  0.42-inch  :  single  solid  shot;  ronnds,  82;  bits,  191. 

The  Gatling  gun  **  worked  stiffly  and  lire  checked  twice  by  cartridge  jamming." 

Extracts  from  the  report  furnishing  the  foregoing  data. 

"October  28, 1870. 

"  The  particular  points  for  which  tbe  committee  claim  the  superiority  of  the  Gatling 
gun  over  the  Montigny  are  as  follows : 

"  Ist.  Greater  destructive  effect,  owing  to  the  rapidity  with  which  it  can  be  fired. 

"  2d.  Greater  command  of  range ;  the  Montigny  system  being  necessarily  restricted 
to  small  calibers,  whereas  the  Gatling  is  equally  adapted  to  large  as  to  small  calibers. 

'*  3d.  The  Gatling  gun,  so  far  as  tbe  experience  of  the  committee  goes,  is  capable  of 
being  worked  by  fewer  men  than  the  Montigny. 

"4th.  Greater  strength  and  simplicity  of  mechanism. 

"  5tb.  Greater  facility  of  repair,  the  locks  of  tbe  Gatling  being  removable,  and  easily 
replaced  in  a  few  minutes  if  out  of  order  or  otherwise  injured  ;  whereas  with  the  Mon- 
tigny mechanism  a  similar  accident  renders  the  gun  for  the  time  unserviceable. 

"6th.  The  greater  demoralizing  effect  produced  by  the  continuity  of  fire  of  tbe  Gat- 
ling as  compared  with  that  of  the  Montigny. 

"  7tb.  Tbe  drum-arrangement  affords  a  better  means  of  carrying  the  ammunition 
uninjured  than  the  plan  proposed  by  Major  Fosbery  for  the  Montigny. 

"  The  results  of  the  recent  inquiry  have  fully  satisfied  the  committee  of  the  expedi- 
ency of  introducing  a  certain  proportion  of  these  machine-guns,  to  act  as  auxiliaries 
to  toe  other  arms  of  the  service,  and,  of  the  several  designs  which  have  been  submitted 
•for  their  consideration,  includiug  those  that  have  been  under  trial,  they  are  persuaded 
that  the  Gatling  gun  is  the  best  adai^ted  to  meet  all  military  requirements. 

"  To  assist  in  defending  such  positions  as  villages,  field-entrenchments,  &c.,  the  com- 
mittee feel  satisfied  that  the  small  Gatling  would  be  found  invaluable. 

"  For  the  defense  of  caponni^res  for  covering  the  approach  to  bridges  or  t^tes-de-pont, 
for  defending  a  breach,  and  for  employment  in  advanced  trenches  or  in  field-works, 
where  economy  of  space  is  of  the  utmost  importance,  the  same  sized  Gatling  would 
unquestionably  be  a  most  effective  weapon. 

*•  For  naval  purposes,  the  small  Gatling  would  apparently  be  well  adapted  for  use  in 
the  tops  of  vessels  of  war,  to  clear  the  enemy's  decks  or  open  ports  ;  while  for  gun- 
boats that  carry  only  one  heavy  gun,  and  for  boat  operations,  the  medium-sized  Gat- 
ling would  be  most  effective  in  covering  tbe  lauding  of  troops  or  for  service  up  close 
rivers. 

"Tbe  committee  are  also  impressed  with  the  effect  produced  by  the  medium-sized 
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Gatling,  0.65-inch  caliber,  at  lon^  ranges,  as  compared  with  that  of  a  field-gnn,  but 
lookiu);  to  the  weight  of  ammauition  required  to  produce  this  effect,  and  to  the  excep- 
tional conditions  under  which  the  larger  Gatling  could  be  used  witli  advantage  in  the 
field,  they  are  satisfied  that  a  gun  is  fir  preferable  at  long  ranges,  and  consequently 
they  do  not  recommend  the  introduction  of  the  larger  description  of  Gatling  for  land- 
serv'ice 

"  In  advocating  the  introduction  of  the  small  Gatling  gun,  the  committee  wish  it  to 
be  distinctly  understood  that  they  do  not  for  a  moment  contemplate  their  supplanting 
r  displacing  a  single  field-gun,  the  proportions  of  which  have  been  laid  down  by  the 
best  military  authorities  as  indispensable  for  an  array  in  the  field. 

*'  The  characteristics  of  the  two  weapons  are  essentially  different.  Except  against 
an  enemy  in  the  open  field,  the  fire  of  a  mitrailleur  is  comparatively  worthless,  whereas 
artillery-fire  will  search  out  an  enemy  from  almost  any  position,  whether  covered  by 
trees,  brushwood,  earthworks,  or  houses,  and  at  distances  far  beyond  the  range  of  a 
mitrailleur ;  but  in  the  open  field  and  at  distances  up  to  1,200  yards,  there  is  reason  to 
believe  that  the  latter  will  be  found  the  more  destructive,  owing  to  the  rapidity  and 
continuity  of  its  fire.  ••»•»*#. 
"  We  have  the  honor  to  be,  sir,  your  obedient  servants, 

"E.  WRAY, 

''Colonel  i?.  J.,  President. 
"  F.  A.  FOLEY, 

"Captain  R.  X 
"G.  SHAW, 

''Colonel  B.  A, 
*'  H.  C.  FLETCHER. 

"Lieut.  Col,  Scots  Fusilier  Guards. 
"FRED.  BEAUMONT, 

"Captain  R.  E. 
"  W.  H.  NOBLE, 

"Captain  R.  E. 
"H.  HEYMAN, 

" Lieutenant-Colonel y  Secretary ." 
"The  DiRECTOitY  OF  Aktillerv,  JVar-OfficCj  Pall-Mall." 

The  following  extract*  are  taken  from  the  "Second  report  of  ttie  (English)  special  com- 
mittee on  mitrailleursy^^  dated  November  2H,  1H71,  the  O.Go-inch-caliber  Gatling  gun  being 
under  consideration : 

*'  The  committee  consider  that,  in  addition  to  its  employment  on  board  ships  of  war, 
as  alreaily  recommended,  a  gun  of  this  caliber  would  be  found  excessively  useful  for  the 
defense  of  coast-batteries  against  the  attack  of  ))oats  or  for  assisting  in  keeping  down 
the  fire  of  ships,  engaging  torts  at  close  quarters,  or  attempting  to  foroe  a  passage  by 
pouring  an  incessant  fire  into  their  ports.  Such  Gatlings,  well  served,  would  effectu- 
ally put  a  stop  to  any  attempt  at  landing,  and  would  be  more  reliable  at  short  range 
than  field-guns. 

"With  regani  to  the  small  Gatling  gun  of  0.45  inch  :  The  proper  rols  for  a  gun  of 
this  caliber  and  power  appears  to  the  committee  to  be  the  defense  of  intrenched  posi- 
tions and  villages,  or  for  covering  roads,  defiles,  bridges,  or  other  narrow  places  along 
which  an  enemy  may  be  expected  to  pass. 

"Looking  to  the  uncertainty  of  shell-fire,  even  with  the  best  percussion  or  time 
fuses,  there  can  be  little  doubt  a  body  of  troops  having  to  advance  to  the  attack  of  an 
intrenched  position,  orcr  any  distance  within  'i;2i)0  yards,  would  suffer  far  more  from  Gat- 
ling gnns  delivering  an  incessant  and  wide-spread  fire  of  the  deadliest  mitraille  than 
from  field-guns. 

"The  committee  are  unanimously  of  opinion  that  a  proportion  of  Gatling  guns, 
worked  l)y  the  artillery  and  not  exceeding  the  weight  recommended  in  their  report  of 
14.  3. 70 — viz,  18  cwt. — should  accompany  every  army  in  the  field,  for  the  specific  pur- 
poses above  detailed,  and  that  they  should  be  kept  with  the  raserves  for  the  express 
purpose  of  increasing  infantry-fire  at  critical  momenta,  in  precisely  the  same  way  that 
gUDS  of  position  are  used  for  strengthening  the  fire  of  the  field-artillery. 

"As  a  rule,  mitraillenre8(" Gatling  guns'')  should  invariably  be  so  intrenched  as  to 
bid  defiance  to  the  fire  of  field-guns,  and  be  kept  masked  until  the  attack  is  fully  de- 
veloped and  the  enemy  well  within  effective  range.  They  should  be  provided  'with 
Nolan's  range-finders. 

"  The  committee  do  not  share  in  the  apprehension  that  great  inconvenience  would  be 
caused  to  an  army  in  the  field  by  the  addition  to  the  reserves  of  a  limited  number  of 
Gatling  guns  drawn  by  two  horses  each.  The  result  of  their  experiments  shows  them 
that,  in  proportion  to  the  weight  of  ammunition  to  be  carried,  the  destructive  effect 
against  troops  in  the  open  field  of  the  small  Gatling  gun,  at  ranges  within  1^400  yards^  is 
Dearly  three  times  that  of  the  9-pounder  rifled  M.  L.  field-gun,  and  there  is  every  rea- 
son to  expect  that  this  so-called  *  small  Gatling'  can  be  so  materially  reduced  in  weight, 
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without  detriment  to  its  power  and  efficiency  as  to  bring  it,  with  its  carriage  and  am^ 
manitioD,  within  the  powers  of  a  single  English  cart-horse,  thus  further  lessening  the 
objection  to  it  as  inconveniently  increasing  the  impedimenta  of  an  army. 

**The  committee  are  decidedly  averse  to  the  employment  of  mitraillenrs  for  advan 
cing  with  infantry,  or  indeed  for  attacking  in  any  form,  except  when  the  enemy  is  pro- 
vided with  an  inferior  artillery  or  no  artillery  at  all. 

"An  exception  should  be  made  in  the  case  of  mountain-batteries,  for  which  the  0.45- 
inch  Gatling  gun,  reduced  in  weight  to  150  pounds,  to  tire  from  a  tripod,  seems  em- 
inently adapted  as  an  adjunct  to  guns  notoriously  weak  in  their  shrapnel  and  canister 
fire.  This  tripod  Gatling  gun  may  likewise  prove  useful  in  the  tops  of  ships.  In  the 
present  stage  of  the  inquiry  as  regards  the  employment  of  the  larger  kinds  of  mitraillenrs 
under  experimeut  in  Russia  and  Austria,  the  committee  recommend  no  trials,  being  in- 
clined to  doubt  if  they  will  ever  be  found  so  effective  for  working  with  cavalry  as  the 
horse-artillery  gun. 

"  The  committee  think  either  description  of  Gatling  gun  would  be  found  invalu- 
able at  a  siege  for  purposes  of  defense  on  both  sides ;  for  the  besiegers,  in  repelling 
sorties,  in  protecting  the  advanced  works,  particularly  at  night,  or  in  assisting  to  keep 
down  the  lire  of  the  place ;  on  the  part  of  the  garrison,  for  sweeping  the  ditches, 
defending  a  breach,  or  for  close  fighting  of  any  kind. 

"  In  coming  to  the  above  conclusions,  the  committee  have  given  full  weight  to  the 
opinions  of  officers,  foreign  as  well  as  British,  who  have  had  experience  of  the  mitrail- 
lenr  in  the  late  war,  and  they  have  not  overlooked  the  fact  reported  by  Major-General 
Walker,  in  his  letter  dated  Berlin,  4  10.  71,  that  a  very  large  majority  of  the  officers 
of  the  German  army  who  have  been  consulted  on  the  subject  are  aj3:ainst  the  introduc- 
tion of  the  mitrailleur  as  a  field-gun.  With  reference  to  these  opinions,  the  committee 
would  call  attention  to  the  following  circumstances : 


'*  1.  That  the  Gatling  gun  was  very  little  used  by  the  French. 
"  2.  That  the  French  miti 


mitrailleur  was  almost  as  heavy,  and  required  as  many  men 
and  horses  as  the  French  field-gun. 

**  3.  That  the  French  appear,  by  all  accounts,  to  have  used  their  mitraillenrs  with 
httle  judgment;  firing  them  into  all  sorts  of  cover,  at  very  long  ranges,  and  without 
any  special  means  of  ascertaining  the  distances.  They  seem  also  to  have  frequently 
neglected  the  precaution  of  covering  their  mitraillenrs,  either  naturally  or  artificially, 
thus  laying  them  open  to  destruction  by  the  German  artillery. 

"  4.  That  the  Germans  had  no  opportunity  of  testing  the  merits  of  mitrailleurs  for 
defensive  purposes,  having  almost  invariably  acted  on  the  offensive. 

"5.  That  the  Germans  have  no  necessity  for  considering  the  question  of  introducing 
these  weapons,  being  already  well  provided  with  a  very  large  number  of  French  mitrail-  ' 
leurs,  which,  having  recently  been  tried  at  Berlin,  in  comparison  with  Montigny  and 
Gatling  mitrailleurs,  have  been  unanimously  pronounced  superior  to  either. 

"  With  regard  to  the  question  of  protecting  the  small  Gatling  with  a  light  iron 
shield,  the  committee  reserve  their  opinion  until  the  pattern-gun  has  been  tried." 

A  trial  of  the  0.50- inch-caliber  Gatling  gun  (old  model)  was  made  at  Fort  Madison, 
near  Annapolis,  Md.,  October  23,24,  and  25, 1873,  under  the  supervision  of  Lieut.  Com- 
mander J.  D.  Marvin,  United  States  Navy,  during  which  100,000  United  States  center- 
fire  cartridges  were  fired  to  test  the  quality  of  the  cartridges  and  the  durability  of  the 
§nn.  The  cartridges  were  made  by  the  United  States  cartridge-factory  at  Lowell,, 
lass.    The  official  report  of  these  trials  furnishes  the  following  information  : 

••  Octol»er  23,  10.33  a.  n).,  commenced  firine:  in  the  presence  of  Chief  of  Bureau  of 
Ordnance  and  others.  Ten  drums,  each  holding  400  cartridges,  (making  4,000,)  were 
fired  rapidly,  occupying  in  actual  time  of  firing  t^en  minut-es  and  forty-eight  seconds. 
The  firing  was  then  discontinued  to  witness  experimental  firing  of  the  15-inch-caliber 
heavy  gun.  The  firing  of  the  Gatling  gun  was  resumed  in  the  afternoon,  when  some 
28,000  cartridges  were  fired.  Commenced  firing  at  8  50  a.  m.,  October  24,  the  gun 
having  been  cleaned.  One  hundretl  and  fifty-nine  drums,  of  400  cartridges  each,, 
making  a  total  of  63,600  cartridges,  were  fired  without  stopping  to  wipe  out  or  clean 
the  barrels.  At  the  close  of  the  firing,  which  extended  over  a  period  of  five  hours  and 
fifty-seven  minutes,  although  the  actual  time  of  firing  was  less  than  four  hours,  the 
barrels  were  not  foul  to  any  extent ;  in  proof  of  which  a  very  good  target  was  made 
at  300  yards  range  before  cleaning  the  biirrels.  On  the  25th  day  ot  October  the 
remainder  of  the  100,000  cartridges  were  fired.  The  cartridges  used  in  these  trials  con- 
tained a  solid  shot  weighing  450  grains  and  a .  powder  charge  of  70  grains,  being  the 
service-charge  for  the  0..50-inch-caUber  small-arms.'' 

The  report  says :  "  The  working  of  the  gun  throughout  this  severe  trial  was 
eminently  satisfactory,  no  derangements  of  any  importance  whatever  occurring." 

The  report  also  says  that  "  ten  drums  (4,000)  in  rapid  succession  are,  I  think,  as  many 
as  can  be  safely  fired,  for  after  that  number  of  discharges  the  chambers  of  the  barrels  are 
at  a  temperature  which,  by  the  color  test,  is  above  500  degrees  Fahrenheit,  a  point 
which,  it  seems  to  me,  endangers  the  fulminate  in  the  cartridge  within  the  open  dia- 
phragm of  the  drum.    With  the  use  of  water,  as  practiced  on  the  afternoon  of  the- 
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first  and  throughout  the  whole  of  the  second  day's  trial,  firing  might  with  perfec 
safety  proceed  indefinitelv,  and  at  the  moat  rapid  rate  possible." 

The  water  was  supplied  by  a  watering-pot,  requiring  an  additional  man,  but  the  re- 
port suggests  the  use  of  a  receiver  and  siphon  rose-head,  by  which  the  necessity  of  an 
additional  man  would  be  obviated. 

DISCUSSION  AND  COMPARISON  OF  RESULTS. 

1.  The  board  have  deemed  it  desirable  to  place  a  somewhat  liberal  construction  upon 
the  phraseology  of  the  act  of  Congress  under  which  they  were  appointed  to  conduct  the 
trials  herein  recorded.  The  law,  as  well  as  the  order,  appointing  the  board  provides  for 
*'  experiments  and  tests  of  two  Gatling  guns  of  lar^e  caliber  for  flank-defense  of  forti- 
fications,'' leaving  to  be  decide<l  by  others  what  calibers  should  be  tried,  and  also 
whether  the  experiments  should  l)e  conducted  with  special  reference  to  permanent 
works  only,  or  should  embrace  detached  field-fortifications  and  entrenched  lines.  The 
intention  has  been  to  make  the  tests  sufficiently  comprehensive  to  justify  an  expression 
of  opinion  as  to  the  value  of  the  Gatling  gun  for  flanking  purposes  generally,  in  all 
kinds  of  works  strengthened  by  flanks,  whether  requiring,  under  existing  practices,  an 
■artillery-armament  or  otherwise. 

The  lines  of  defense  in  our  permanent  works  are,  with  one  or  two  exceptions,  com- 
paratively short.  In  works  having  high  counterscarp- walls  and  deep  ditches,  the 
efiective  fire  of  the  casemated  flankiug-guns  is  necessarily  restricted  to  sweeping  the 
ditch;  in  others,  where  the  counterscarp  is  comparatively  low,  it  can  easily  protect 
the  terreplein  of  the  covered  way  and  reach  the  crest  of  the  glacis,  while,  in  exceptional 
<;ases,  even  the  approaches  to  the  work  for  some  distance  can  be  reached  and  com- 
manded from  the  casemates  with,  slightly  curved,  fire  delivered  over  the  glacis. 

In  a  few  works,  indeed,  having  neither  counterscarp  nor  glacis,  the  flauking-guns 
have  an  unobstructed  view  of  the  approaches. 

In  onler  to  flank  the  ditches  only,  ranges  exceeding  200  yards  will  seldom  be  neces- 
sary, and  an  increase  of  50  yards  will,  m  most  cases,  attain  aud  sweep  the  covered 
way. 

Whenever  the  approaches  to  a  permanent  work  can  be  seen  or  reached  from  the 
flank-casemates,  the  latter  should  of  course  bearnieii  with  guns  having  as  long  a  range 
as  the  case  requires,  provided  their  effectiveness  for  flanking  purposes  at  short  ranges  is 
not  impaired  thereby,  one  essential  condition  of  such  efl'ectiveuess  being  the  capacity 
to  deliver  a  rapid  and  intense  fire  at  the  critical  moment. 

The  lengths  of  the  lines  of  defense,  or  the  range  for  flanking-guns,  in  some  of  our 
permanent  works  are  given  below. 

Fort  Warren.  Boston  Harbor,  Massachusetts,  has  casemated  flanks;  the  greatest 
range  which  the  flanking-guns  have  to  attain  is  160  yards. 

Fort  Independence,  I^ton  Harbor,  Matisachusetrs,  also  has  casemated  flanks ;  but 
there  being  no  counterscarp  wall  to  intercept  the  tire,  flanking-guns  of  long  range  are 
applicable. 

In  the  fort  at  Clark's  Point,  New  Bedford,  Massachusetts,  the  flanking-guns  would 
attain  the  opposite  coonterscarp  with  a  range  of  84  yards. 

The  fort  at  Sandy  Hook,  New  York  Harbor,  if  completed  substantially  according  to 
the  official  plan,  will  have  lines  of  defense  on  its  long2st  front  equal  to  2b7  yards. 

Fort  Tompkins,  New  York  Harbor,  has  casemated  count«rscari»-gallerie8  for  defend- 
ing the  ditch,  the  longest  range  for  flankiug-guns  being  136  yards. 

Fort  Wadsworth,  New  York  Harbor,  has  ca^mated  flanks,  the  longest  front  being 
the  gorge,  where  the  range  to  the  opposite  counterscarp  is  165  yards. 

Fortress  Monroe,  Va.,  is  partially  casemated  ;  the  longest  range  for  the  flankiug-guns, 
in  order  to  reach  the  opposite  counterscarp,  is  208  yards. 

Some  of  the  flank-casemat4.>s  see  over  the  counterscarp  and  command  the  api^roachea, 
and  might  advantageously  be  armed  with  long-range  flanking-guns. 

Fort  Pulaski,  Ga.,  has  casemated  flanks  on  the  gorge-face  to  protect  the  bridge  over 
the  ditch  ;  distance  from  flanks  to  opposite  counterscarp,  158  yards. 

Fort  Clinch,  Amelia  Island,  Fla.,  has  casemated  flanks ;  longest  range,  to  the  crest  of 
the  glacis,  191  yards. 

This  brief  list  comprises  works  as  unlike  each  other  in  relief  and  general  desi^  as 
the  entire  catalogue  of  permanent  fortifications  designed  for  the  defense  ot  our 
coast  aflfbrds.  In  some,  like  Fort  Wadsworth,  the  heavy  guns,  as  well  as  those  for 
flank-defense,  are  arranged  tier  above  tier,  thus  concentrating  a  large  armament 
upon  a  small  area;  in  others,  like  Fortress  Monroe,  the  work  covers  a  large  space 
and  delivers  but  one  tier  of  tire  from  heavy  guns.  We  have  not,  probably,  half  a 
dozen  works,  either  completed,  under  construction,  or  projected,  having  lines  of  de- 
fense exceeding  200  yards  in  length ;  and,  although  there  are  <iuite  a  number  in 
which  suitable  guns  in  the  flank-casemates  conld  command  the  approaches  for  a 
much  greater  distance,  the  necessity  for  far-reaching  flankiug-guns  in  these  cases  is 
not  deemed  imperative,  for  the  reason  that  the  terrepieins  of  the  flanks  carry  heavy 
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j^uDs,  moan  ted  eu  harheite,  available  for  the  longer  ranges.  There  would  seem,  therefore, 
to  he  no  existing  reason  for  the  substitution  of  long-range  for  short-range  guns  in  the 
caseniated  flanks  of  our  permanent  works,  unless  we  shall  secure  thereoy  a  more  in- 
tense fire  at  short  range  than  we  now  possess,  and  that,  too,  without  sacrificing  any 
essential  feature  of  the  existing  method  of  flank-defense  by  howitzers.  One  feature 
of  the  defense  by  howitzers  is  tueir  capability  of  throwing  shells.  These  are  some- 
times necessary  for  sweeping  away  temporary  works  improvised  by  an  enemy's  column, 
to  cover  their  approach,  especially  in  crossing  the  ditch  in  an  open  assanlt.  When  the 
barbette-guns  can  be  relied  upon  for  this  purpose,  the  necessity  for  retaining  shell-guns 
only  in  the  flank-casemates  is  not  obvious.  In  the  general  case,  however,  as  prelimi- 
nary to  any  open  assault  except  a  coup-de-main^  either  the  barbette-fire  of  the  besieged 
is  destroyed  or  arrangements  are  made  to  keep  it  subdued  or  silent  during  the  critical 
period  of  the  attack. 

2.  In  field-fortifications,  whether  the  guns  for  flank-defense  are  arranged  to  fire 
throngh  open  embrasures  between  merlons  or  otherwise,  they  generally  command  the 
approaches  for  a  considerable  distance ;  and  a  gun  that  can  deliver  a  rapid  and  intense 
fire,  efiVsctive  at  both  long  and  short  ranges,  is  very  desirable.  Indeed,  theiiNpower  to 
attain  an  enemy's  colnmif  at  a  long  distance  obviates,  in  a  measure,  proportional  to  their 
efficiency,  the  necessity  for  using  shell-guns,  or  any  other  flanking-gnns,  at  close  range. 
The  same  is  true  not  only  of  a  line  or  lines  of  detached  field-works  located  in  such  de- 
fensive relations  to  each  other  that  the  suns  of  one  work  flank  the  faces  and  sweep  the 
approaches  of  those  adjacent  to  or  in  aavance  of  it,  but  also  of  continuous  lines  of  iu- 
trenchments,  with  salient  points,  at  intervals  armed  with  artillery  to  defend  the  ap- 
proaches and  flank  the  retired  portions.  Under  these  circumstances  ranges  for  flank- 
ing-guns  of  1,000,  1,200,  or  even  1,400  yards  are  not  deemed  excessive;  and  the  gun 
that  can  deliver  the  most  effective  fire  against  troops  at  these  distances  must  be  re- 
garded as  the  l)est,  other  things,  including  efficiency  at  short  ranges,  being  equal.  If, 
m  addition,  this  hypothetical  gun  shall  have  proved  itself  capable  not  only  of  deliv^- 
tn^bnt  of  »iaiiitet»i«<7  uninterruptedly  for  hours  a  most  destructive  fire  at  all  distances, 
indifferently,  from  fifty  yards  up  to  and  beyond  a  mile,  a  power  conspicuously  absent 
in  our  present  service-ordnance,  its  introduction  into  the  armament  of  our  fortifica- 
tions, as  an  auxiliary,  would  seem  to  be  au  obvious  necessity.  The  Gatling  gun  is 
«nch  an  arm,  and  is,  beyond  question,  well  adapted  to  the  purposes  of  flank-defense  at 
both  long  and  short  ranges. 

3.  The  0.42-inch  or  0.45-inch-caliber  Gatling  gnn  can  easily  fire  400  rounds  per  minute 
continuously  for  hours^  with  the  necessary  reliefs  at  the  crank.  The  1.00-iuch-caliber 
Gatling  gun  can  fire  155  to  160  shots  per  minute,  but  requires  more  frequent  reliefs  at 
the  crank  than  the  smaller  calibers. 

4.  Results  at  150  yards. 

Canvas  target  9  feet  high  by  45  feet  wide.  Guns  on  trial ;  0.42-inch-caliber  Gatling 
gun  ;  1.00-inch-caliber  Gatling  gun  ;  4.62-inch-caliber  bronze  gun,  12-pounder  Napo- 
leon ;  40  Springfield  rifles,  0.45-1  uch  caliber. 


Number  ot 
shots  fired. 

Number  of 
hits. 

The  0.42-inch-caliber  Gatling  gun,  firing  solid  shot;  time,  1 
minute  2iH  seconds ,--,-,,...,   ^  -  - , . . . 

605 

594 

Number  of 
balls  tired. 

Number  of 
hits. 

The  12-ponnder  Napoleon  gun,  firing  six  rounds  of  double 
special  canister,  each  canister  containing  twelve  lead  balls 
three-quarters  of  an  inch  in  diameter;  time,  1  minute  34 
seconds - 

1,452 

601 

In  this  instance  the  Gatling  gun,  if  the  firing  had  been  continued  with  the  same  ratio 
of  bits  up  to  one  minute  thirty-four  seconds,  (the  time  occupied  in  firing  six  rounds 
from  the  Napoleon,)  would  have  put  633  shots  through  the  target ;  and  it  would,  more- 
over, have  been  by  far  the  most  effective  weapon  of  the  two  against  troops  on  account 
of  the  greatly  superior  penetration  attained  with  it,  the  canister-balls  passing  through 
but  three  thicknesses  of  one-inch  yellow-pine  boards,  while  the  shots  from  the  Gatling 
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gnn  penetrated  six  thickDesses.  The  killing  and  disabling  effects  of  a  projectile  In  a 
column  of  troops  is,  within  certain  undefined  limits,  proportional  to  its  penetrating 
power. 


Number  of 
balls  fired. 


Number  of 
hits. 


The  1 .00-inch-caliber  Catling  gun,  firing  canister  containing 
twenty-one  lead  balls,  each  ball  0.45-inch  diameter  and 
weighing  144  grains ;  255  rounds  fired ;  time,  1  minute  29i 
seconds 

40  Spriugfield  rifles,  firing  1  minute  30  seconds 


5,355 
614 


1,595 
428 


The  canister-projectiles  here  used,  although  giving  a  large  number  of  hits  in  a  brief 
time,  are  not  considered  effective,  on  account  of  the  smaluiess  of  the  balls  and  their 
slight  penetration.  The  maximum  penetration  for  direct  hits  is  scarcely  one  1-inch 
yeflow-pine  board.  It  will  be  seen  below  that  at  200  yards,  (a  suitable  range  for  canis- 
ter,) the  penetration  is  less  than  half  an  inch.  The  disabling  effects  of  these  i>roJectile8 
against  any  kind  of  troops  would  be  insignificant  in  comparison  with  those  produced 
by  the  solid  shot  from  the  0.42-inch  or  0.45-inch-caliber  Catling  gun,  or  even  by  the 
special  canister  from  the  12-pounder  Napoleon  gun,  or  the  8-inch  siege-howitzer,  at  the 
same  range. 

Penetration  at  150  yards  into  l-inch  yelloxc-pine  hoards^  separated  by  X-inck  intervals. 


Maximum. 

Minimnm. 

Ceneral. 

0.42-inch-caliber  Catling  gun 

6  to  7  boards. 

1.00-inch-caliber  Catling  ronnd  canister, 
0.45  inch  diameter 

1  board 

1  board. 

12-pounder  Napoleon  lead  canister,  0.75 
inch  diameter 

3  boards,  full. 

3board8 

3  boards,  full. 

2  boards 

1  board 

9.  boards 

3  boards. 

8-inch  howitzer  canister,  0.75  inch  diam- 
eter  

2  boards. 

8-inch  howitzer  canister,  0.97  inch  diam- 
eter   

3  boards. 

5.  Results  at  200  yards. 

Canvas  target,  9  feet  high  by  45  feet  wide.  Cuns  on  trial:  0.42-inch-caliber  Catling 
gun;.  1.00-inch-caliber  Catling  gun;  4.62-iDch  bronze  gun,  12-pounder,  Napoleon; 
8-inch  siege-howitzer ;  40  Springfield  rifles,  caliber,  0.45  inch. 


Number  of 
shots  fired. 

Number  of 
hits. 

0.42-inch-caliber  Catling  gun,  firing  solid  shot,  (Lowell  pro- 
jectile;) time,  1  minnte  29^  seconds;  first  trial 

637 
550 

618 

0.42-inch-caliber  Catling  gun,  firing  solid  shot,  (Lowell  pro- 
jectile ;)  time,  1  minute  29^  seconds ;  second  trial 

530 

Number  of 
slugs  fired. 

1.00-inch-caliber  Catling  gun,  firing  canister  containing  18 
cylindrical  slugs,  eacn  0.45  inch  diameter  by  0.45  Inch 
long,  and  weighing  199  grains ;  213  rounds;  time,  1  min- 
ute 294  seconds  ..--  ..             .   .  .     ..........   ......... 

3,834 

846 
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Nnraber  of 
balls  fired. 


Number  of 
hits. 


l.OO-ioch-caliber  GatUng  gun,  firing  canister,  (described  in 
the  foregoing  paragraph ;)  230  rounds  fired 

12-pounder  Napoleon ;  (4.62- inch  caliber,)  firing  double  spe- 
cial canister,  each  containing  121  lead  balls,  0.75  inch 
diameter;  number  of  double  rounds,  6 ;  time,  1  minute  35 
seconds 

8-inch  siege-howitzer,  firing  single  service-canister  contain- 
ing 48  iron  balls  1.85  incn  diameter ;  number  of  rounds 
fired,  4  ;  time,  1  minute  32^  seconds 

8-inch  siege-howitzer,  firing  single  special  canister  contain- 
ing 208  lead  balls  0.977  inch  diameter ;  number  of  rounds 
fired,  4 ;  time,  2  minutes  1^  seconds , 

8-iuch  siege-howitzer,  firing  single  special  canister  contain- 
ing 440  lead  balls  0.75  ineh  diameter;  number  of  rounds 
fired,  4 ;  time,  1  minute  26^  seconds 

8-inch  siege-howitzer,  firing  double  special  canister,  each 
containing  440  lead  balls  0.75  inch  diameter;  4  rounds 
fired  deliberately , 

40  Springfield  rifles,  caliber  0. 45;  time  1  minute  30  seconds. 

40  Springfield  rifles,  fired  deliberately  in  3  minutes  54^  sec- 
onds  


4,830 


1,172 


1,452 

379 

192 

52 

832 

312 

1,760 

570 

3,532 
601 

1,463 
320 

600 


I 


436 


Penetration  at  200  yards  into  l-inch  yellotc-pine  hoard$j  separated  by  \-\nch  intertml. 


' 

Maximum. 

Minimum. 

Average. 

0.42-inch  Catling  gun 

6  boards  —  6 

1.00-inch  Gatling  gun  round  canister^ 
0.45  inch  diameter. 

1.00-inch  Gatling  gun  slags,  0.45  inch  di- 
ameter. 

12-ponnder  Napoleon  lead  canister,  0.75 

incb  diameter. 
8-inch  howitzer  lead  canister,  0.75  inch 

diameter. 
8-inch  howitzer  lead  canister,  0.97  inch 

diameter. 

0-70  board  = 
0.70  inch 

0.23  board  = 
0.23  inch  .... 

iuches. 
0.45  board  = 
0.45  inch. 
Much   less 

3  boards 

3  boards 

3  boards 

2  boards 

1  board 

1  board 

than  round 
canister. 
Scant  3  bMs. 

1^  boards. 

2  boards. 

Upon  the  results  of  the  foregoing  competitive  trials  at  ranges  of  150  and  200  yards, 
reference  being  also  had  to  the  diagrams  of  the  targets,  it  may  be  remarked  as  follows, 
viz: 

First.  At  150  yards  the  12-pounder  Napoleon  gun,  firing  double  special  canister,  and 
the  0.42-inch-caliber  Gatling,  used  witb  the  osculator  so  as  to  cover  the  target  laterally, 
are  about  equal  in  number  of  hits.  The  12-pounder,  however,  made  the  best  target, 
for  want  of  sufficient  dispersion  vertically  in  the  Gatling. 

On  the  other  hand,  this  deficiency  is,  perhaps,  more  than  compensated  by  the  superior 
penetration  of  the  latter. 

Second.  At  both  150  and  200  yards  the  1.00-inch-caliber  Gatling,  firing  canister  con- 
taining either  slugs  or  round  balls,  cannot  be  deemed  an  efifective  arm,  unless  the  pen- 
etration can  be  increased,  for  many  of  the  shots  would  be  stopped  by  the  clothing  worn 
by  the  soldiers,  and  many  others  would  fail  to  inflict  disabling  wounds. 

The  canister-ammunition  used  by  the  board  contained  only  coarse-grained  powder 
adopted  for  previous  trials,  when  the  case  was  made  of  thin  metal.  As  the  thickness 
and  strength  of  the  case  has  been  greatly  increased,  a  fine-grain  quick  powder  is  ad- 
missible, and  much  better  results  can  reasonably  be  expected  from  it. 

It  is  the  intention  of  the  company  to  use  fine-grained  musket-powder  for  all  canis- 
ter-ammunition prepared  hereafter  for  the  1-inch  gun. 

Third.  Forty  Springfield  rifles,  served  with  average  skill,  are  equal  to  one  0.42-inch- 
caliber  Gatling  gun  in  the  number  of  shots  delivered  in  a  given  time  ;  but  at  150  yards 
the  latter  gave  38  per  cent,  more  hits  than  the  former ;  and  at  200  yards,  79  per  cent. 
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more.  The  forty  rifles,  however,  covered  the  targets  better  than  the  Gatling,  and  for 
an  equal  number  of  hits  would  have  been  more  effective  against  a  deep  column  of 
troops  on  account  of  their  greater  dispersion  vertically. 

Reckoned  simply  by  the  number  of  hits  in  the  target,  one  0.42-inch-ealiber  Gatling, 
nsing  the  oscillator,  is  equal  to  seventy  Springtield  nfles  firing  against  time,  and  fffty- 
two  rifles  firing  deliberately.  Without  the  oscillator  every  shot  from  the  Qatling 
should  strike  the  target. 

Fourth.  At  200  yaiSs  the  8-inch  howitzer,  firing  double  special  canister,  gave  more 
hits  than  the  0.42-inch-caliber  Gatling,  used  with  the  oscillator,  in  the  proportion  of 
1,463  to  574,  (average.) 

At  200  yards,  and  probably  at  250  yards,  one  8-inch  howitzer  firing  this  canister 
would,  therefore,  be  superior  m  number  of  hits  to  two  0.42-inch-caliber  Gatling  fired 
with  the  oscillator;  but  this  superiority,  if  it  exist  at  all,  in  delivering  dis;ibling  hita 
against  troops,  is  irobably  restricted  to  ranges  not  exceeding  200  yards,  bearing  in 
mind  the  great  difference  in  penetration  recorded  above.  The  nowitzer  covers  the  tar- 
get vertically  much  better  than  the  Gatling. 

Fifth.  The  great  inferiority  of  the  8- inch  service-canister  containing  48  iron  balls  ia 
strikingly  shown  by  the  record.  At  200  yards  it  gave  but  52  hits,  as  against  312  hita 
with  the  largest  lead  canister,  and  570  hits  with  the  smallest ;  four  rounds  being  fired 
in  each  case. 

The  service-canister  for  the  24-ponnder  flank-defense  howitzer  contains  the  same 
number  of  iron  balls  (48)  as  the  8-iuch  service-canister;  but  as  the  balls  are  much 
smaller  in  the  former  than  in  the  latter,  being,  indeed,  only  a  little  more  than  one- 
third  as  heavy,  their  range,  penetration,  and  general  effectiveness  would  be  propor- 
tionally less,  giving  for  4  rounds  at  200  yards  probably  not  more  than  25  or  30  disa- 
bling hits. 

But  if  filled  with  lead  balls,  0.75  inch  diameter,  the  24-ponnder  howitzer  canister, 
retaining  the  prescribed  weight  of  the  finished  projectile,  would  contain  about  170, 
and  would  doubtless  be  quite  as  effective,  in  proportion  to  the  number  of  lead  balls 
fired,  as  the  special  8-inch  canister,  delivering,  in  four  single  rounds  at  200  yards,  up- 
wards of  200  disabling  hits  in  a  target  of  the  dimensions  used.* 

Re^ulis  at  500  yards. 

Canvas  target  9  feet  high  by  45  feet  wide.     Guns  on  trial :  0.42-inch-ca1iber  Gatling 
gun  ;  4.62-inch-caliber  bronze  gun,  12-pounder  Napoleon  ;  8-inch  siege-howitzer. 


No.  of  shots 
fired. 


0.42-inch-caliber  Gatling  gun,  firing  solid  shot ;  time,  1  min- 
ute 30  seconds. 

12-pounder  Napoleon  with  time-fuse,  firing  spherical  case 
containing  82  lead  balls  0.69-inch  diameter;  7  rounds 
fired ;  time,  1  minute  tM)  seconds. 

12-pounder  Napoleon,  6  rounds  fired ;  time,  1  minute  30 
seconds. 

8-inch  siege-howitzer  with  time-fuse,  firing  spherical  case 
containing  486  lead  balls  0.69  inch  diameter;  4  rounds 
fired ;  time,  1  minute  30  seconds. 

RESULTS  AT  800  YARDS. 

Same  target  and  same  guns  as  at  500  yards. 


600 

574      lead 

balls. 
492      lead 

balls. 

1944    lead 
balls. 


600 


0.42-inch-caliber  Gatling  gun,  firing  solid  shot,  deliberately, 

(aim  unknowingly  too  high.)  ' 

0.42-iuch-caliber  Gatling  gun,  firing  solid  shot,  deliberately. . '  600 

12-iK)under  Napoleon  gun  with  time-fuse  and  spherical  case,  |  574      lead 

as  above  ;  7  rounds,  fired  deliberately.  balls. 

12-pouuder  Napoleon  gun  with  time-fuse  and  spherical  case,  '  574      lead 

as  above  ;  7  rounds,  fired  deliberately.                                     I  balls. 

8-inch  siege-howitzer  with  time- fuse  and  spherical  case,  as  '  1944    lead 

at  500  yards;  4  rounds,  fired  deliberately.                              i  balls. 


No.  of  hita. 


577 

55 

164 

112 


106 

534 
3 

35 

0 


•A  nnraber  of  explosire  biUleU  were  firwl  from  the  1-Inch  Gatling;  jnin  into  the  pen^t^ation  tarpet 
at  a  distance  of  t200  yards.  They  usually  penetrated  three  or  four  lK>ardci,  and  then  biirflt,  snlintering 
the  target  connid«Tal>ly.  The  abatterins  eftVrt,  however,  appeared  to  be  greatlv  diniitiinhcd  by  the  in- 
tervals oetween  the  boards,  aud  would  duubtleea  have  been  much  greater  in  solid  wood. 


Digitized  by 


Google 


CHIEF    OF    ORDNANCE  287 

This  record  shows  in  a  striking  manner  the  ya8t  saperiority  of  the  Gatling  gnn  against 
troops  at  ranges  beyond  effective  reach  of  canister,  or,  say.  beyond  250  yards;  for  the 
projectiles  in  competition  with  it,  whotlier  case-shot  or  shell,  are  subject  to  a  variety 
of  disadvantageons  conditions,  more  or  lass  beyond  control,  among  w^bich  may  be  ena* 
merated  the  inaccuracy  common  to  smooth-bore  guns  ;  the  varying  effects  of  the  wind, 
due  to  changes  in  either  force  or  direction,  or  to  both  ;  the  eccentricity  of  the  project- 
iles and  the  imperfection  of  fuses,  the  latter  having  been,  during  the  trials  of  the  board, 
a  conspicuons  and  fruitful  cause  of  the  very  poor  results  obtained. 

At  500  yards,  1  Gatling,  fired  with  oscillator,  gave  58  per  cent,  more  hits  than  2 
12-ponoder  Napoleons  and  1  B-inch  howitzer  together,  each  firing  1  minute  30  seconds. 

At  tiOO  yards  the  proportions  of  hits  were  very  largely  increased  in  favor  of  the  Gat- 
ling,  there  being  an  average  of  320  hits  for  1  Gatliug  against  an  aggregate  of  only  38 
hits  for  2  Napoleons  and  I  howitzer. 

Some  of  the  shells  did  not  explode  at  all,  while  others  burst  either  too  soon  or  too 
late  to  be  effective. 

In  some  cases  the  fuse  blew  out  without  bursting  the  shell.  There  were  only  a  few 
bad  line-shots,  and  it  was  not  considere<l  that  the  pieces  were  unskillfuUy  served. 
Neither  was  the  wind  unusually  high  while  firing  with  shell  and  case-shot.  Indeed,  no 
abnormal  condition  prevailed  in  any  marked  degree,  and  the  failure  to  achieve  good 
results  was  due  directly  to  characteristic  defects  in  the  kind  of  ammunition  used,  not 
under  certain  and  uniform  control  of  existing  knowledge  or  skill  on  this  subject.  The 
ammunition  had  been  prepared  with  great  care  by  Major  Baylor,  and  in  average  excel- 
lence was  not  regarded  as  inferior  in  quality. 

Results  at  1,000  to  1,150  yards. 

Targets  representing  a  column  of  infantry.  Guns  on  trial :  0.42-inch-caliber  Gatling 
gnn  ;  4.50-inch-caliber  siege-rifle  ;  8-inch  siege-howitzer. 

The  firing  at  ranges  from  1,000  to  1,150  yards  was  made  at  a  series  of  targets  repre- 
senting a  regiment  of  infantry  in  a  column  of  companies,  at  full  distance,  approaching 
or  retiring  from  the  battery,  the  nearest  company  being  1,000  yards  and  the  farthest 
1,150  yATQB  distant  from  the  gun. 

The  targets  were  made  of  1-inch  yellow-pine  boards ;  were  each  six  feet  high  and  50 
feet  wide ;  and  placed,  one  behind  the  other,  50  feet  apart. 

The  diagrams  of  targets  and  the  target-records  show  the  number  and  location  of  hits 
in  each  target. 

Only  the  aggregate  number  of  hits  in  the  entire  column  is  given  below  for  each  piece. 
Time  assumed  to  be  the  same  for  each ;  it  having  been  aacertained  by  trial  that  the 
8-inch  howitzer  and  4i-iuch  rifle  could  each  fire  4  rounds  while  the  Gatling  gun  was 
firing  600  shots. 

No.  of 
hite. 


0.42-inch-caliber  Gatling  gun 600  526 

0.42-inch-caliber  Gatling  gun 600  691 

4.50-inch  rifle,  shrapnel,  4  rounds 672  334 

4.50-inch  rifle,  shrapnel,  4  rounds 672  164 

8-inch  siege-howitzer,  spherical  case  No.  2  containing  470  lead  1880  615 

balls,  14  to  the  pound,  4  rounds. 

8-inch  siege-howitzer,  spherical  case  No.  2  containing  420  lead  1880  407 

balls,  14  to  the  pound,  4  rounds. 

In  these  trials  the  same  causes  already  noticed  operated  to  prevent  good  results  with 
the  case-shot.  Some  did  not  burst  at  all ;  some  passed  the  column  of  targets  before 
bursting ;  several  fell  short,  and  a  few  had  su  great  a  lateral  deviation  as  to  bo  lost. 

With  a  time-fuse,  that  at  1,000  to  1,200  yards  would  burn  uniformly  to  within  half  a 
second  of  the  time  to  which  it  is  cut,  the  8-inch  howitzer  ought  to  give  many  more 
hits  in  a  column  of  targets  like  those  used  than  the  small  Gatling  gun.  The  percussion- 
fuses,  used  with  the  shrapnel  from  the  4i-inch  rifle,  proved  to  be  equally  unreliable.  As  a 
rule,  they  cannot  be  depended  upon,  after  making  a  reasonable  allowance  for  contin- 
gencies, to  explode  when  the  projectile  strikes ;  and  this  uncertainty,  taken  in  connec- 
tion with  the  erratic  flight  of  some  projectiles,  which  were  entirely  lost,  and  the  meager 
results,  due  to  the  want  of  desired  precision  in  others,  renders  their  aggregate  effective- 
ness variable  and  capricious. 

In  the  column  of  targets  the  Gatling  gun  gave  17  per  cent,  more  hits  than  the  8-inch 
howitzer  and  144  per  cent,  more  than  the  4i-inch  rifle. 

In  the  trials  at  Shoeburyness,  reported  the  2dth  of  November,  1871,  the  same  difficulty 
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was  encountered.  In  referring  to  it  the  committee  remark  as  follows :  ''  Looking  to 
the  uncertainty  of  shell-fire,  even  with  the  best  percussion  or  time  fuses,  there  can  be 
little  doubt  that  a  body  of  troops  having  to  advance  to  the  attack  of  an  Intrenched 
position  over  any  diitaiice  within  1,200  yardsy  would  suffer  far  more  from  Gatling  guns 
delivering  an  incessant  and  wide-spread  fire  of  the  deadliest  mitraille  than  from  tield- 
guns." 

Besulte  at  1,200  yards. 

Target  9  feet  high  by  45  feet  wide.  At  1,200  yards  the  only  gun  tried  by  the  board 
was  the  0.42-inch  Gatling.  Two  trials  were  made,  firing  deliberately  without  the 
oscillator. 


c 
525 

First  trial 

GOO 
600 

180 

S^coDd  trial ..••.•.....•.....-••*•.....•.•......••..•..•.•.....• 

413 

The  oscillator  not  having  been  used  the  target  was  not  well  covered  by  the  shots  in 
either  case,  the  lateral  dispersion  on  the  first  trial  being  27  feet,  and  on  the  second  30 
feet.  With  an  oscillator  covering  a  sector  of  3  degrees,  as  now  arranged,  the  lateral 
dispersion  at  1^200  yards  would  be  188  feet,  assuming  the  projectiles  to  ny  in  the  verti- 
cal plane  of  sight,  and  the  number  of  hits  would  not  have  exceeded  one-fifth  to  one- 
fourth  of  those  really  obtained. 

A  sector  of  1  degree  embraces  a  target  62  feet  wide  1,200  yards  distant. 

Although  the  a^vant>ages,  for  target-practice,  where  the  hits  cannot  be  seen  even 
with  a  glass,  of  an  automatic  oscillator  adjustable  at  pleasure  for  anv  sector  from  zero 
to  10  or  12  aegrees  are  plainly  obvious,  it  does  not  iollow  that  such  a  mechanism  is 
equally  necensary  under  all  circumstances,  when  operating  against  troops,  for  the  rea- 
son that  in  the  latter  case  the  points  reached  by  the  projectiles  (unless  the  firing  is 
very  bad)  a\id  the  effects  produced  can  generally  be  observed  from  the  gun,  and  the 
direction  and  elevation  of  the  piece  adjusted  and  varied,  from  time  to  time,  as  circum- 
stances require.  But  in  order  to  leave  as  little  as  possible  to  the  iudgment  of  the 
enlisted  men,  by  whom  in  actual  service  the  gun  will  be  served,  and  thereby  secure 
the  beet  results,  an  a^ustable  automatic  oscillator  is  considered  desirable. 
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Comparative  effect  of  the  0.42-inch  Gailing  guiij  and  other  guna  placed  In  competition  with  it 
by  the  boardj  showing  the  weight  of  ammunition  erpended,  and  the  numher  of  hits  scored  in 
a  given  time^  riZf  1  minute  30  seconds. 


Comparative  effect  of  the  0.42-inch  GatUnif  gun^and  the  other  guns  placed  in  competition  with  it 
calculated  from  the  foregoing  table  for  a  constant  weight  of  ammunition^  viZy  297  pounds 
being  the  weight  of  ammunition  carried  in  the  liniber-box  of  the  Galling  gun,  0.42-invh 
cxiliber. 
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Vifws  and  recommaidatiom  of  the  board. 

I.  ArooDg  the  advantngcs  possessed  by  the  Gatling  gnn  may  be  enumerated  the  light- 
ness of  its  parts ;  the  simplicity  and  strengtb  of  its  mechanism ;  the  rapidity  and  con- 
tinnity  of  its  lire  without  sensible  recoil ;  its  effectiveness  against  troops  at  all  ranges 
for  which  a  flanking-gnn  is  required  ;  its  general  accuracy  at  all  ranges  attainable  by 
rifles ;  its  comparative  independence  of  the  excitement  of  battle ;  the  interchangeable- 
ness  of  its  ammunition  with  the  same  caliber  of  small-arms,  and  its  great  endurance. 

II.  Its  disadvantages,  compared  with  howitzers  and  other  shell-guns,  are,  its  inability 
to  deliver  a  curved  fire  so  as  to  reach  an  enemy  behind  intervening  obstacles,  or  to 
search  his  rifle-pit«  and  covered  ways ;  its  want  of  effectiveness  against  troops  covered 
by  even  the  slightest  intrenchments,  or  lodged  in  villages  and  houses,  or  in  heavy 
woods ;  and,  general! v,  its  entire  deficiency  in  breaching-power. 

III.  In  permanent  fortifications,  where  the  lines  of  defense  do  not  exceed  two  hun- 
dred yards,  and  therefore  very  generally  in  our  permanent  works,  nothing  would  be 
gained  by  using  the  Gatling  0.42-inch  gun  for  flanking  purposes  instead  of  the  B-inch 
howitzer,  firing  the  special  canister  devised  by  the  board.  In  special  cases,  where  the 
flanking-guns  can  fire  over  the  counterscarp  and  command  the  approaches  for  a  con- 
siderable distance,  the  Gatling  gnn,  being  good  at  both  long  and  short  ranges,  could  be 
advantageously  introduced  as  an  auxiliary. 

IV.  For  the  defense  of  detached  field-fortifications,  placed  in  defensive  relations  to 
each  other,  and  intrenched  positions  with  long  lines  of  defense,  the  Gatling  gun  would 
be  superior  to  any  other  species  of  artillery  against  troops  exposed  to  view,  and  there- 
fore a  most  valuable  auxiliary  to  shell-guns. 

v.  One  advantage  possessed  by  the  Gatling  gui>is  its  lightness,  and  hence  the  ease 
with  which  it  can  oe  withdrawn  from  position,  when  exp^ed  to  breaching- batteries  or 
any  overpowering  or  disabling  fire,  and  replaced  in  battery  to  meet  the  critical  moment 
of  an  assault. 

VI.  The  board  recommend  the  adoption  of  the  Gatling  gun  as  an  auxiliary  arm  for 
flanking  purposes,  but  not  to  any  very  considerable  displacement  of  shell-guns,  in  any 
locality  or  under  any  circumstances.  The  caliber  of  the  Gatling  gun  adopted  should 
be  the  same  as  that  of  the  service  small-arm,  so  that  the  ammunition  will  be  inter- 
changeable between  the  two. 

VII.  The  1-inch  caliber  Gatling  gun  possesses  no  special  advantages  for  flanking  pur- 
poses. In  rapidity  of  fire  it  is  greatly  inferior  to  the  smaller  calibers,  and  this  inferi- 
ority is  not  compensated  by  the  greater  weight  and  longer  range  of  the  1-inch  solid 
shot,  while  the  l-inch  canister  projectiles,  whether  filled  with  spherical  balls  or  cylin- 
drical slugs,  cannot,  with  the  penetrations  obtained  by  the  board,  be  considered  an 
effective  missile  against  troops  at  one  hundred  and  fifty  to  two  hundred  yards,  while 
beyond  two  hundred  yards  it  would  be  comparatively  harmless.  With  quicker  pow- 
der, it  would  doubtless  give  better  results. 

VIII.  The  service-canister  for  the  8-inch  siege-howitzer  is  manifestly  very  much  in- 
ferior to  the  special  canister  used  by  the  board.  This  remark,  of  course,  applies  equally 
to  other  calibers.  It  is  therefore  recommended  that  the  use  of  round  cast-iron  balls  for 
canister  be  discontinued,  and  that  lead  balls  not  lighter  than  11  to  the  pound  be  sub- 
stituted therefor.  Balls  8  to  the  pound  would  perhaps  bo  still  better.  But  for  the  use 
of  this  special  canister  the  0.42-inch  Gatling  gun  would  in  all  cases  have  given  the  best 
results  in  the  competitive  trials  had  before  the  board. 

IX.  Although  the  board  is  not  prepared  to  state  to  what  precise  extent  the  Gatling 
gun  should  be  introduced  into  that  ))ortion  of  the  armament  of  fortifications  intended, 
either  specially  or  contingently,  to  be  used  for  flanking  purposes,  the  proportion  of  one 
Gatling  gun  for  one  shell-gun  is  suggested.  It  is  believed  the  number  of  Gatlings 
ought  not  to  exceed  the  number  of  shell-^uns. 

X.  It  is  further  suggested  that  the  Gatling  Gun  Company  be  requested  to  devise  and 
manufacture  for  trial  two  casemate-carriages  for  their  0.45-inch  gun,  to  be  placed  side 
by  side  in  one  flank-casemate,  the  carriages  to  be  so  arranged,  if  practicable,  that  the 
centers  of  motion  for  elevating  and  depressing  the  piece,  as  well  as  for  changes  in  the 
direction  of  fire,  shall  be  at  the  throat  of  the  embrasure  ;  also  that  the  company  be 
reqnested  to  devise  an  improvement  in  the  oscillator,  as  suggested  in  the  remarks 
under  the  head  of  "  Results  at  1,200  yards." 

XI.  The  board  have  necessarily  limited  the  scope  of  their  recommcudations  to  the 
restricted  field  of  inquiry  contemplated  in  the  order,  and  have  therefore  not  touched 
upon  the  most  prominent  a<lvantages  claimed  and  generally  conceded  for  the  Gatling 
gun.  Among  these  may  be  enumerated  its  peculiar  power  for  the  defense  of  intrenched 
l>ositions  and  villages ;  for  protecting  roads,  defiles,  and  bridges;  for  covering  the  em- 
barkation or  debarkation  of  troops,  or  the  crossing  of  streams  ;  for  silencing  field-bat- 
teries or  batteries  of  position  ;  for  increasing  the  infantry-fire  at  the  critical  moment  of 
a  battle  ;  for  supporting  field-batteries  and  protecting  them  against  cavalry  or  infantry 
charges;  for  covering  the  retreat  of  a  repnlticd  column;  and,  generally, the  accuracy, 
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contiQuity,  and  iuteusity  of  its  fire,  and  its  economy  in  men  for  serving  and  animals 
for  transporting  it. 

It  is  suggest^  that  the  relations  which  this  gnn  shall  occupy  to  the  different  arms 
of  service  should  be  prescribed  by  competent  authority. 
Respectfully  submitted. 

Q.  A.  GILLMORE, 
Maj.  Engineers^  Bvt.  Mai,  Gen, 
T.  J.  TREADWELL, 

Maj,  Ordnance, 
L.  LORAIN, 

Capt,  Third  Artillery, 
New  York,  January  10, 1874. 


Ordnanck-Office,  January  21,  1874. 

The  foregoing  report  is  respectfully  subaaitted  to  the  Secretary  of  War  with  the  fol- 
lowing recommendations : 

Ist,  The  adoption  of  the  Gatling  gun,  caliber  0.45,  using  the  service-cartridge,  as  an 
anxiliary  arm  for  flank-defense  of  fortifications. 

2d.  The  adox>tion  of  a  special  canister  for  8-inch  fiauk-dcfense  howitzer,  to  contain 
lead  balls. 

3d.  The  designing  and  manufacturing  of  two  casemate-carriages  for  the  Catling 
gnn,  as  suggested  by  the  board. 

4th.  The  adoption  of  the  Gatling  gun,  caliber  0.45,  as  an  auxiliary  arm  for  all 
branches  of  the  service. 

5th.  The  appointment  of  a  board  of  engineer  and  ordnance  officers  to  determine 
on  the  proportionate  number  of  such  guns  in  fortifications  for  fiauk-defense,  and  the 
whole  number  required  on  July  1,  1871. 

6th.  The  relations  it  shall  occupy  to  the  different  arms  of  service,  and  the  number  to 
be  held  in  reserve  for  that  purpose,  should  be  settled  by  competent  authority. 

By  order  of  the  Chief  of  Ordnance. 

S.  V.  BENfiT,  Major  of  Ordnance. 


Respectfully  referred  to  the  Chief  of  Engineers  for  remarks. 
By  order  of  the  Secretary  of  War. 

II.  T.  CROSBY,  Chief  Cltrl:. 
Jaxuary  22, 1874. 


Office  of  the  Chief  of  Engineers, 

Washington,  January  23,  1874. 

Respectfully  referred  to  the  board  of  engineers  for  fortifications  for  report. 
By  command  of— 

Brig.  Gen.  Humphreys. 

THOMAS  LINCOLN  CASEY, 

Major  of  Engineers, 


Office  Board  of  Enchneers  for  Fortifications, 

Xew  Yorkf  February  3, 1874. 

Respectfully  returned  to  the  Chief  of  Engineers,  with  report  of  board  of  this  date. 

J.  G.  BARNARD, 
Col.  of  Eng.  and  Bvt.  Maj.  Gen., 

Prest,  Board  of  Eng.  for  Fortifications. 


Office  of  Board  of  Engineers  for  Fortifications, 

Army  Building,  New  York,  February  3, 1874. 

General:  The  board  of  engineers  for  fortifications,  having  examined  the  report  re- 
ferred to  them  by  your  indorsement  of  January  2:3,  1874,  of  a  special  board  of  officers 
upon  the  introduction  of  the  Gatling  gun  for  flank-defense  in  fortifications,  have  the 
honor  to  submit  the  following  views  thereon.  The  experimental  firings  with  the 
Gatling  gun,  compared  with  those  of  the  8-inch  howitzer  and  24-pounder  Napoleon,  are 
clearly  set  forth  and  fully  discussed  by  the  officers  conducting  these  firings,  and  this 
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board  concar  generally  in  tbeir  deductions  and  conclusions.  While  a  good  flank-defense 
of  most  of  our  forts  may  not  require  the  introduction  of  the  Gatling  gun,  its  use  as  ah 
auxiliary  in  special  cases  may  be  desirable. 

The  fire  of  canister,  440  bullets  at  once,  has  the  effect  of  a  volley,  and  the  first  dis- 
charge may  completely  break  an  assaulting  column.  This  volley  effect  of  the  howitzer 
is  in  part  made  up  by  the  continuity  of  fire  of  the  Gatling,  and  the  combination  of  tilie 
two,  the  latter  filling  up  the  intervals  between  the  volleys,  would  seem  to  be  superior 
to  either  singly,  unless  the  number  of  howitzers  gives  a  rapidity  of  fire  approaching 
continuity. 

The  Gatling  requires  fewer  gunners  for  its  service,  and  there  are  some  small  works 
where  the  garrisons  may  be  quite  limited  on  the  breaking  out  of  war,  necessitatini^ 
economy  ot  men  in  the  service  of  the  pieces.  These  guns  on  the  ramparts,  in  sacn 
works,  would  supply  the  place  of  a  large  number  of  soldiers.  In  many  of  our  works 
the  strength  is  superabundant,  and  either  system  of  flank-defense  will  doubtless  l>e 
sufficient.  BeftTte  determining  to  what  extent  the  Gatling  may  be  introduced  as  an 
auxiliary,  it  will  be  necessary  to  take  up  our  permanent  works  seriatimt  and  discass 
the  probabilities  and  nature  of  the  attack,  and  decide  therefrom  if  any  change  in  tlie 
flank-guns  will  be  required.  From  their  position  and  strength  many  forts  will  need 
no  change.  In  the  more  exposed  works,  especially  in  the  cases  noted  by  the  board,  tlie 
Gatling  will  doubtless  aid  flank-defense. 

2d.  This  board  give  it  as  their  opinion  that  a  number  of  Gatling  guns  may  be  effect-- 
ually  used  on  the  parapet  of  works,  as  being  more  accurate  in  their  tire  at  a  distance  upon 
reconnoitering  parties,  both  by  laud  and  water,  than  field-artillery,  or  pieces  in  x>08i- 
tion,  or  even  musketry,  and  they  can  be  servod  with  less  exposure.  Many  of  the  bar- 
bette-batteries that  have  been  recommended  by  this  board  are  isolated  and  unsup- 
ported by  permanent  works.  Some  small  keeps  will  probably  be  built  to  protect  them 
The  Gatling  gun  will  be  found  very  efficient  in  these  keeps  to  clear  the  advanced  bat  - 
teries  if  attacked  by  boat  or  shore  parties  with  a  view  to  spiking  the  guns,  and  will 
sweep  the  approaches  to  such  batteries.  Further,  the  Gatling  gun  will  prove  very 
serviceable  in  firing  into  the  embrasures  of  iron-clflkd  ships  that  approach  within  1,000 
or  1,200  yards  of  a  fort.  For  these  various  purposes  it  will  be  perceived  that  each  fort 
may  use  judiciously  a  mimber  of  Gatling  guns,  and  their  utility  may  be  further  devel- 
oped when  once  introduced  into  service.  The  study  of  each  fortified  position  shonld 
be  made  before  determining,  even  in  a  general  manner,  the  number  of  such  guns 
needed. 

Though  concurring  generally  in  the  deductions  of  the  special  board  as  to  the  utility 
of  the  Gatling  gun  in  man^  positions,  a  thorough  discussion  of  our  forts  may  show,  as 
before  stated,  that  only  a  hmited  portion  of  them  will  need  the  auxiliary  assistance  of 
the  Gatling  gnu  for  an  efficient  flank-defense.  Its  efficiency  in  field-works,  not  only 
for  flank  but  for  direct  fire,  seems  unquestionable. 

The  report  of  the  board  on  Gatling  guns,  with  letter  of  transmittal,  is  herewith 
returned,  (in  separate  package  by  mail.) 

Respectfully  submitted. 

J.  G.  BARNARD, 
Col.  of  Eng,  and  Bvt.  Mai,  Gen, 
Z.  B.  TOWER, 
Lieut,  Col.  of  Eng.  and  Bvt.  Maj.  Gen. 

H.  G.  WRIGHT, 
Lieut.  Col,  of  Eng.  and  Bvt.  Maj.  Gen, 

Brig.  Gen.  A.  A.  Hlmi'IIRKVs, 

Chief  of  Engineei'Hf  U.  S.  A.j  Washington,  V.  C, 


Fifth  indorsement. 

Office  of  thk  Chief  of  Engineers, 

JVashingtofi,  February  6,  1874. 
Respectfully  returned  to  the  War  Department,  with  report  of  the  board  of  engineers 
for  fortifications  upon  the  matter  of  the  use  of  Gatling  RnnS)  and  report  of  board  on 
Gatling  guns.    The  views  and  suggestions  contained  in  the  report  of  the  board  of 
engineers  are  approved. 

A.  A.  HITMPHREYS, 
Brig.  Gen.  and  Chitf  of  Engineers, 


The  recommendations  of  the  Chief  of  Ordnance  are  approved. 
By  order  of  the  Secretary  of  War  • 

H.  T.  CROSBY,  Chief  Clak, 
Febkiary  11,  1874. 
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War  Department, 

March  16, 1874. 
Tbe  Secretary  of  War  has  the  honor  to  transmit  to  the  United  States  Senate  and 
Hoase  of  Representatives  the  accompanying  letter  of  the  Acting  Chief  of  Ordnance, 
dated  the  13th  instant,  relative  to  the  adoption  of  the  Gatling  gnn  as  an  auxiliary  arm 
of  defense,  and  recoramending  an  appropriation  of  $292,600  to  provide  two  hundred 
and  nine  of  these  guns  and  carriages,  for  fortifications,  in  the  interests  of  the  national 
defense. 

WM.  W.  BELKNAP, 

Secretary  of  fVar. 

Ordnance-Office,  War  Department, 

Washingtorij  March  13,  1874. 
Sir  :  I  have  the  honor  to  report  that,  in  pursuance  of  the  appropriation  "  for  experi- 
ments and  tests  of  two  Gatling  guns  of  large  caliber  for  flank-defense  for  fortifica- 
tions," -which  was  made  by  the  "  act  making  appropriations  for  the  support  of  the  Army 
for  the  year  ending  June  30, 1874,"  approv^  March  3, 1873,  a  board  oi  oflBcers,  of  which 
Maj.  Q.  A.  Gillmore,  Engineer  Corps,  was  president,  was  convened  by  Special  Orders 
No.  108,  Adjutant-GeneraFs  Office,  1873,  to  meet  on  the  5th  of  June,  1873,  to  decide 
upon  the  caliber  of  guns  to  be  tried  and  the  ammunition  to  be  used  in  the  experiments 
and  tests  contemplated.  The  board  duly  met  at  the  time  appointed,  and,  after  thorough 
and  exhaustive  trials  at  Fort  Monroe,  Va.,  of  the  Gatling  guns,  with  several  varieties 
of  ammnnition,  in  comparison  with  the  12-pouuder  field-gun,  4^inch  rifle,  and  8-iiich 
siege-howitzer,  using  spherical  case,  canister,  and  shrapnel,  of  regular  aiid  special  con- 
struction, and  also  in  comparison  with  a  detachment  of  40  meu  armed  with  Springfield 
breech-loading  rifles,  submitted  their  report  to  this  Bureau  on  the  16th  ultimo,  giving 
the  details  of  their  labors,  and  concluding  with  their  views  and  recommendations  on 
the  general  subject.  These  views  and  recommendations,  with  the  indorsement  of  this 
Office,  are  as  follows : 

"1.  Amon^  the  advantages  possessed  by  the  Gatling  gun  may  b©  enumerated  the 
lightness  of  its  parts ;  the  simplicity  and  strength  of  it«  mechanism  ;  the  rapidity  and 
continuity  of  its  fire  without  sensible  recoil ;  its  effectiveness  against  trooi>s  at  all 
ranges  for  which  a  flanking-gnn  is  required ;  its  general  accuracy  at  all  ranges  attain- 
able hy  rifles;  its  comparative  independence  of  the  excitement  of  battles;  the  inter- 
changeableness  of  its  ammunition  with  the  same  caliber  of  small-arms,  and  its  great 
endurance. 

"  2.  Its  disadvantages,  compared  with  howitzer  and  other  shell-guns,  are,  its  inabil- 
ity to  deliver  a  curved  fire  so  as  to  reach  an  enemy  behind  intervening  obstacles,  or  to 
search  his  rifle-pits  and  covered  ways;  its  want  of  effectiveness  against  troops  covered 
by  even  the  slightest  entrenchments,  or  lodged  in  villages  and  houses,  or  in  heavy 
woods,  and  generally  its  entire  deficiency  in  breaching  power. 

"  3.  In  permanent  fortifications,  where  the  lines  of  defense  do  not  exceed  200  yards — 
and  therefore  verj'  generally  in  our  permanent  works — nothing  would  be  gained  by 
using  the  Gatling  .42-inch  gun  for  flanking  purposes  instead  of  the  8-inch  howitzer, 
firing  the  special  canister  devised  by  the  board.  In  special  cases,  where  the  flanking- 
guns  can  fire  over  the  counterscarp  and  command  the  approaches  for  a  considerable 
distance,  the  Gatling  gun,  bein^  good  at  both  long  and  short  ranges,  could  be  advan- 
tageously introduced  as  an  auxiliary. 

"  4.  For  the  defense  of  detached  field-fortifications,  placed  in  defensive  relations  to 
each  other,  and  entrenched  positions  with  long  lines  of  defense,  the  Gatling  gun  would 
be  superior  to  any  other  species  of  artillery  against  troops  exposed  to  view,  and  there- 
fore a  most  valuable  auxiliary  to  shell-giins. 

'^  5.  One  advantage  possessed  by  the  Gatling  gun  is  its  lightness,  and  hence  the  ease 
with  which  it  can  be  withdrawn  from  position  when  exposed  to  breaching-batteries  or 
any  overpowering  or  disabling  fire,  and  replaced  in  battery  to  meet  the  critical  moment 
of  an  assault. 

*^  6.  The  board  recommend  the  adoption  of  the  Gatling  gun  as  an  auxiliary  arm  for 
flanking  puri>oses,  but  not  to  any  very  considerable  displacement  of  shell-guns  in  any 
locality  or  under  any  circumstances.  The  caliber  of  the  Gatling  gun  adopted  should 
be  the  same  as  that  of  the  service  small-arm,  so  that  the  ammunition  will  be  inter- 
changeable between  the  two. 

*'  7.  The  1-inch  caliber  Gatling  gun  possesses  no  special  advantages  for  flanking  pur- 
poses. In  rapidity  of  fire  it  is  greatly  inferior  to  the  smaller  calibers,  and  this  inferior- 
ity is  not  compensated  by  the  greater  weight  and  longer  range  of  the  1-inch  solid  shot, 
while  the  1-iuch  canister  projectiles,  whether  filled  with  spherical  balls  or  cylindrical 
slags,  cannot,  with  the  penetrations  obtained  by  the  board,  be  considered  an  effective 
missile  against  troops  at  150  to  200  yards,  while  beyond  200  yards  it  would  be  compar- 
atively harmless.  With  quicker  powder  it  would  doubtless  give  better  results. 
••  8.  The  service-canister  for  the  8-inch  siege-howitzer  is  manifestly  very  much  inferior 
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to  the  special  caDister  issued  by  the  board.  This  remark,  of  coarse,  applies  equally  to 
other  calibers.  It  is,  therefore,  recommeDded  that  the  use  of  round  cast-iron  balls  for 
canister  be  discontinued,  and  that  lead  balls,  not  lighter  than  11  to  the  pound,  be  sab- 
stituted  therefor.  Balls  8  to  the  pound  would  perhaps  be  still  better.  But  for  the  ase 
of  this  special  canister,  the  .4^inch  Gatling  gun  would  in  all  cases  have  given  the 
best  results  in  the  competitive  trials  had  before  the  board. 

'^  9.  Although  the  board  is  not  prepared. to  state  to  what  precise  extent  the  Gatlioe 
gun  should  be  introduced  into  that  portion  of  the  armament  of  fortifications  iutendecl, 
either  specially  or  contingently,  to  be  used  for  flanking  purposes,  the  proportion  of  one 
Gatbng  gun  for  one  shell-gun  is  suggested.  It  is  believed  the  number  of  Gatlin^^s 
ought  not  to  exceed  the  number  of  shell-guns. 

"  10.  It  is  further  suggested  that  the  Gatling  Gun  Company  be  requested  to  devise 
and  manufacture  for  trial  two  casemate-carriages  for  their  .45-inch  gun,  to  be  placed 
side  by  side  in  one  casement,  the  carriages  to  be  so  arranged,  if  practicable,  that  the 
centers  of  motion  for  elevating  and  depressing  the  piece,  as  well  as  for  changes  in  the 
direction  of  fire,  shall  be  at  the  throat  of  the  embrasure ;  also,  that  the  company  be 
requested  to  devise  an  improvement  in  the  oscillator,  as  suggested  in  the  remarks  under 
the  head  of  *  Results  at  1,^00  yards.' 

^*  11.  The  board  have  necessarily  limited  the  scope  of  their  recommendations  to  the 
restricted  field  of  inquiry  contemplated  in  the  order,  and  have,  therefore,  not  touched 
upon  the  most  prominent  advantages  claimed  and  generally  conceded  for  the  Gatlins 
gun.  Among  these  may  be  enumerated  its  peculiar  power  for  the  defense  of  intrenched 
positions  and  villages;  for  protecting  roads,  defiles,  and  bridges;  for  covering  the 
embarkation  or  debarkation  of  troops  or  the  crossing  of  streams ;  for  silencing  field- 
batteries  or  batteries  of  position ;  for  increasing  the  infantry  fire  at  the  critical  moment 
of  a  battle;  for  supporting  field-batteries,  and  protecting  them  against  cavalry  or 
infantry  charges ;  for  covering  the  retreat'  of  a  repulsed  column  ;  and,  generally,  the 
accuracy,  continuity,  and  intensity  of  its  fire,  and  its  economy  in  men  for  serving  and 
animals  for  transporting  it. 

**  It  is  suggested  that  tlie  relations  which  this  gun  shall  occupy  to  the  different  arms 
of  service  should  be  prescribed  by  competent  authority. 

"  Respectfully  submitted. 

''  Q.  A.  GILLMORE, 
^'Maj.  EngineerSy  Bvt.  Maj,  Gen. 
"T.  J.  TREADWELL, 

"J/a/.  Ordnance. 
"  L.  LORAIN, 

''Capt  Third  Artillery. 

"^'EW  York,  January  IG,  1874." 

Ordnance-Office,  January  21,  1874. 

"  The  foregoing  report  is  respectfully  submitted  to  the  Secretary  of  War,  with  the 
following  recommendations : 

**  1st.  The  adoption  of  the  Gatling  gun,  caliber  .45,  using  the  service-cartridge,  as  an 
auxiliaiy  arm  for  flank-defense  of  fortifications. 

**  2d.  The  adoption  of  a  special  canister  for  8-inch  flank -defense  howitzer ;  to  con- 
tain lead  balls. 

*'3d.  The  designing  and  manufacturing  of  two  casemate-carriages  for  the  Gatling 
gun,  as  suggested  by  the  board. 

''  4th.  The  adoption  of  the  Gatling  gun,  caliber  .45,  as  an  auxiliary  arm  for  all  branches 
of  the  service. 

"  5th.  The  appointment  of  a  board  of  en^neer  and  onlnance  officers  to  determine 
on  the  proportionate  number  of  such  guns  in  fortifications  for  flank-defense  and  the 
whole  number  re<^uired  on  the  Ist  of  July,  1874. 

"  6th.  The  relation  it  shall  occupy  to  the  different  arms  of  service,  and  the  number 
to  be  held  in  reserve  for  that  purpose  should  be  settled  by  competent  authority. 

*'  By  order  of  the  Chief  of  Ordnance. 

"S.  V.  BENfiT. 

"J/fl/or  of  Ordnance,^'' 

The  report  and  reconmiendations  of  the  board  being  thereupon  referred  to  the  Chief 
of  Engineers  for  rei»ort>  that  officer  referred  it  to  the  board  of  engineers  for  fortifica- 
tions, then  in  session  in  New  York.  That  board  returned  the  papers,  with  the  follow- 
ing report : 

*'  Office  of  Board  of  Engineers  for  Fortifications, 

^^Army  Building^  New  York,  February  3,  1874. 
"General:  The  board  of  engineers  for  fortifications  having  examined  the  report 
referred  to  them,  by  your  indorsement  of  January  23, 1874,  of  a  special  board  of  offi- 
cers upon  the  introduction  of  the  Gatling  gun  for  flank-defense  in  fortifications,  have 
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the  honor  to  sahmit  the  followiDf^  views  thereon.  The  experimental  firings  with  the 
Galling  gun,  compared  with  those  of  the  8-iuch  howitzer  and  24-pounder  Napoleon, 
are  clearly  set  forth  and  fully  discnssed  by  the  officers  conducting  these  firings,  and 
this  board  concnr  generally  in  their  deductions  and  conclusions. 

"  While  a  good  flank-defense  of  most  of  our  forts  may  not  require  the  introduction 
of  the  Gatling  gun,  its  use  as  an  auxiliary  in  special  cases  may  be  desirable. 

"  The  fire  of  canister,  440  bullets  at  onc«,  has  the  eflfect  of  a  volley,  and  the  first  dis- 
cbarge may  completely  break  an  assaulting  column.  This  volley  eflfect  of  the  howitzer 
is  in  part  made  up  by  the  continuity  of  fire  of  the  Gatling ;  and  the  combination  of 
the  two,  the  latter  filling  up  the  intervals  between  the  volleys,  would  seem  to  be  supe- 
rior to  either  singly,  unless  the  number  of  howitzers  gives  a  rapidity  of  fire  approach- 
ing continuity. 

**  The  Gatling  requires  fewer  gunners  for  its  service,  and  there  are  some  small  works 
where  the  garrisons  may  be  quite  limited  on  the  breaking  out  of  war,  necessitating 
economy  ot  men  in  the  service  of  the  pieces.  These  guns  on  the  ramparts,  in  such 
works,  would  supply  the  place  of  a  large  number  of  soldiers.  In  many  of  our  works 
the  strength  is  superabundant,  and  eitner  system  of  fiank-defense  will  doubtless  be 
sofiQcient.  Before  determining  to  what  extent  the  Gatling  may  be  introduced  as  an 
auxiliary,  it  will  be  necessary  to  take  up  our  permanent  works  seriatimf  and  discuss 
the  probabilities  and  nature  of  the  attack,  and  decide  therefrom  if  any  change  in  the 
flank  guns  will  be  required.  From  their  position  and  strength,  many  forts  will  need 
no  change.  In  the  more  exposed  works,  especially  in  the  cases  noted  by  the  board,  the 
Gatling  will  doubtless  old  flank-defense. 

'*2d.  This  board  give  it  as  their  opinion  that  a  number  of  Gatling  guns  may  be 
effectually  used  on  the  parapet  of  works,  as  being  more  accurate  in  their  fire  at  a  dis- 
tance upon  reconnoitering  parties,  both  by  land  and  water,  than  field-artillery,  or 
pieces  in  position,  or  even  musketry,  and  they  can  be  served  with  less  exposure. 
Many  of  the  barbette-batteries  that  have  been  recommended  by  this  board  are  isolated 
and  unsupported  by  permanent  works.  Some  small  keeps  will  probably  be  built  to 
protect  them.  The  Gatling  gun  will  be  found  very  eflicient  in  these  keeps  to  clear 
the  advance  batteries  if  attacked  by  boat  or  shore  parties  with  a  view  to  spiking  the 
guns,  and  will  sweep  the  approaches  to  such  batteries.  Further,  the  Gatling  gun  will 
prove  very  serviceable  in  firing  into  the  embrasures  of  iron-clad  ships  that  approach 
within  1,000  or  1,200  yards  of  a  fort.  For  these  various  purposes,  it  will  be  perceived 
that  each  fort  may  use  judiciously  a  number  of  Gatling  guns,  and  their  utility  may  be 
farther  developed  when  once  introduced  into  service.  The  study  of  each  fortified 
position  should  be  made  before  determining,  even  in  a  general  manner,  the  number  of 
such  guns  needed. 

"  Though  concurring  generally  in  the  deductions  of  the  special  board  as  to  the 
utility  of  the  Gatling  gun  in  many  positions,  a  thorough  discussion  of  our  forts  may 
show,  as  before  stateo,  that  only  a  limited  portion  of  them  will  need  the  auxiliary 
assistance  of  the  Gatling  gun  for  an  efficient  flank-defense.  Its  efficiency  in  field- 
works,  not  only  for  flank  but  for  direct  fire,  seems  unquestionable. 

"The  report  of  the  board  on  Gatling  guns,  with  letter  of  transmittal,  is  herewith 
returned,  (in  separata  package  by  mail.) 

"  Respectfully  submitted. 

•'J.  G.  BARNARD, 

''Col  and  Bvt.  MaJ,  Gen. 
"  Z.  B.  TOWER, 
''Li.  Col.  of  Engineers  and  Bvt.  Maj.  Gen, 

"H.  G.  WRIGHT, 
"Lf.  Col  of  Engineers  and  Bvt  Maj.  Gen. 

**  Brig.  Gen.  A.  A.  Humpitrkys, 

"  Chief  of  Engineers,  U.S.A.,  frashington,  D.  C." 

This  report,  being  approved  by  the  Chief  of  Engineers,  was  submitted  to  the  Secre- 
tary of  War  on  the  6th  ultimo,  and  the  following  indorrtement  was  made  on  the  whole 
matter : 

"The  recommendations  of  the  Chief  of  Ordnance  are  approved. 
"  By  order  of  the  Secretary  of  War : 

"  H.  T.  CR08B\% 

"Chief  Clerk. 
"February  11, 1874." 

In  pursuance  of  the  fifth  recommendation  of  the  Chief  of  Ordnance,  a  board  of  offi- 
cers, of  which  Lt.  Col.  Z.  B.  Tower,  Engineer  Corps,  was  president,  was  appointed  by 
Special  Orders  No.  36,  A.  G.  O.,  1874,  whose  reporr  is  herewith  submitted  as  follows : 

"Army  Building, 
"Xew  Yorkj  February  26, 1874. 
"  Sir  :  The  board  of  officers  appointed  by  Special  Orders  No.  36,  par.  10,  War  Depart 
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ment,  A.  G.  O.,  February  17,  1874,  to  determine  on  the  proportionate  number  of  Gat- 
ling  guns  in  fortifications  for  flank  defense,  and  the  whole  number  required  on  the  Ist 
day  of  July,  1874,  met  in  this  city  as  per  record  of  proceedings  herewith  inclosed. 
Having  carefully  considered  the  subject  referred  to  them,  they  have  the  honor  to  sub- 
mit the  following  report : 

"*The  record  of  'trials  at  Fort  Monroe  with  the  8-inch  howitzer  and  the  .42-inch 
Gatling  prove  their  great  efficiency  for  flank-defense.  Either  of  these  guns  gives 
a  much  greater  volume  of  fire  than  the  old  carronade  or  newer  24-pouuder  nank- 
gun,  relied  upon  for  arming  the  flank-casemates  of  our  works  at  the  time  they 
were  planned.  But  a  small  number  of  our  lake  and  sea-coast  forts  may  be  regarded 
as  liable  to  siege;  and  if  fully  garrisoned,  and  armed  with  either  the  8-inch  how- 
itzer or  the  Galling  .45-inch  gun,  those  with  masonry-scarps  would  possess  supera- 
bundance of  strength  to  resist  a  coup  de  main.  Yet  many  of  these  forts  may  at  times 
be  left  with  small  garrisons ;  their  flank  armaments,  therefore,  should  be  the  best 
possible.  There  can  be  no  question  that  the  great  volume  of  fire  of  the  8-incli  howitzer 
(1,173  balls  discharged  in  one  minute,  or,  if  necessary,  double  that  number)  would 
prove  irresistible  on  the  short  lines  of  defense  of  our  permanent  fortifications.  Besides, 
these  guns  admit  the  use  of  shells  when  needed.  But  in  this  connection  comes  iip  the 
question,  which  is  not  a  new  one,  as  to  the  possibility  of  serving  flank-guns  with  can- 
ister charges  from  opposite  casemates  at  the  same  time,  through  all  the  horizontal 
angles  of  tire  from  the  curtain  to  the  connterscarp ;  and  this  question  becomes  the  more 
pertinent  now  that  the  24-ponnder  is  to  be  replaced  by  an  8-inch  caliber,  throwing  nine 
times  the  number  of  balls  at  one  discharge,  with  greatly  increased  scattering  power. 
Though  this  howitzer  may  be  freely  used  to  sweep  the  covered  ways,  and  can  probably 
fire  along  the  middle  of  the  ditches  without  much  risk  to  the  gunners  in  the  opposite 
casemates,  still,  even  with  the  aid  of  shutters,  mantelets,  or  other  arrangements  that 
may  be  devised  as  protection  to  the  men  serving  the  pieces,  in  the  event  of  simultane- 
ous attacks  along  the  curtain  and  the  faces  of  adjacent  bastions,  it  would  be  impossible 
to  serve  the  opposite  howitzers  with  the  free<lom  that  a  good  defense  would  require. 
The  Gatling  does  not  necessarily  scatter  at  all,  and  can  therefore  be  nscd  with  entire 
freedom  to  flank  the  bastions.  It  may  be  used  also  to  flank  the  curtain,  care  being 
taken  to  direct  it  above  or  below  the  opposite  embrasure.  Moreover,  as  the  Gatling 
does  not  recoil  in  firing,  an  iron  or  steel  disk  may  be  arranged  around  the  barrel,  near 
the  throat  of  the  embrasure,  to  give  almost  absolute  protection  to  the  gunners  serving 
it  as  against  fire  from  the  opposite  flank,  or  from  uostile  marksmen  on  the  glacis. 
Many  of  our  forts  have  high  scarps  and  small  tower  bastions,  with  one,  two,  or  three 
tiers  of  casemate  embrasures,  the  lower  tier  in  some  cases  raised  but  3  or  4  feet  above 
the  ground,  and  therefore  very  accessible.  An  attempt  to  surprise  such  works  would 
doubtless  be  made  through  the  embrasures  at  many  points.  A  Gatling  gun  placed  in 
the  casemate  next  to  the  curtain  could  deliver  a  continuous  fire  alon^  the  line  of  these 
embrasures,  and  would  therefore  be  the  most  efl*ective  defense  against  such  attack. 
For  the  reasous  thus  set  forth,  the  board,  regarding  the  Gatling  gun  (independently  of 
its  general  merits)  as  a  very  necessary  aid  for  flauK  casemate  defense,  have  decided  to 
recommend  one  for  each  flauk  of  our  casemated  forts,  even  to  the  displacement  of  the 
howitzer,  where  there  is  but  one  flank  embrasure,  if  the  scarp  can  be  readily  ap- 
proached, and  if  there  be  a  line  of  embrasures  raised  but  a  few  feet  above  the  ground, 
as  is  the  case  with  Fort  Tmmbull.  In  forts  having  wet  ditches  almost  impassable, 
with  but  one  embrasure  in  each  flank,  it  is  not  necessary  to  use  the  Gatling  in  place 
of  the  howitzer,  which  will  be  very  effective  in  sweeping  the  covered  way,  and  can  be 
served  as  a  shell-gun.  Where  there  are  four  embrasures  in  a  flank,  the  board  have 
decided  to  recommend  two  Gatling  guns.  The  introduction  of  the  Gatling  into  coun- 
terscarp casemates  is  not  deemed  necessary,  as  these  casemates  admit  the  aid  of  mus- 
ketry-fire, and  are  generally  so  arranged  that  one  set  of  flanking-guns  is  not  exposed 
to  the  fire  of  any  other.  The  board,  in  accordance  with  the  foregoing  views,  examined 
the  plans  of  our  lake  and  sea-coast  fortifications,  and  determined  the  number  of  Gat- 
ling guns  required  for  each,  as  set  forth  in  the  annexed  list. 

*'  It  will  be  seen  that  this  list  gives  a  total  of  two  hundred  and  twenty-one  Gatling 
guns,  places  for  two  hundred  and  nine  of  which  will  be  ready  July  1, 1874. 

*'  Respectfully  submitted. 

"*Z.  B.  TOWER, 
" '  Col  of  Eng,  and  Bri.  Maj,  Gen, 
"*H.  G.  WRIGHT, 
"  'JJeul.  Col.  of  Eng,  and  livi,  Maj.  Gen. 
"*T.  J.  TREADWELL, 
'*  *  Maj.  Ordnance,  Bvt,  Lieut,  Col 

^'  *  The  Acting  Chikf  of  Ohi>kanck, 

"'  Washington,  D,C:" 
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List  efforts  far  which  the  Galling  gun  %8  recommended  as  an  auxiliary  to  tlie  howitzer  for 
JtoMk-defense^  giving  the  number  for  each  work^  and  tlie  number  of  casemates  originally 
designed  to  receive  flank-howitzers.  '  ^ 


Forts. 


Wajrne 


Mnrtgomery  . 


Seaaunel. 


imathrop 

Indepenaence.. 
Clark's  Point .. 


J  5^ 


Ttwrimll. 


Tompkins 


Miwmiii. 


MsvUrie. 
Pnlaaki... 
GHrch. 


Ikrlor  .. 
Stmtwa 


nekens 

Bsmuicaa  and  redoubt. 

Matam 

GalMs 

Ship  Island 


HMSooib 

Sitfait  Philip  . 
Jaekaoa 


Total. 


'Si 


p  a 


8 
2 
2 

10 
4 
2 
4 

12 

*4 

10 
2 

10 
6 

22 
2 
2 
8 

10 
6 

•4 
2 

10 

S 

124 

12 

:2 

10 
10 
2 


*  On  rampart. 


t  Ready  for  12  only. 


*  In  redoubt. 


"  Ordnaxce-Office,  March  5, 1874. 
**  Respectfully  Hubmitted  to  the  Secretary  of  War,  with  the  recommendation  that  the 
report  of  the  board,  of  which  Col.  Z.  B.  Tower,  Corps  of  Engineers,  is  president,  be 
approved. 

"  S.  V.  BENfiT,  Acting  Chief  of  Ordnance, 
"  Approved : 

*'  WM.  W.  BELKNAP,  Secretary  of  War. 
"  M.\RCH  5,  1874." 

This  most  careful  and  exhaustive  investigation  and  trial  of  the  Catling  gun  has  re- 
sulted in  its  adoption  as  an  auxiliary  arm,  not  only  for  the  flank-defense  of  fbrtitica- 
tions,  but  for  all  branches  of  the  service. 

Places  in  the  fortifications  for  two  hundred  and  nine  of  these  guns  will  be  ready  on 
July  1,1874. 

It  is,  therefore,  respectfully  recommended  that  this  communication  be  submitted  to 
Congress,  and  aa  appropriation  of  $292,600  be  asked  for  to  provide  two  hundred  and 
nine  Catling  guns  and  carriages  for  the  fortifications,  in  the  interest  of  the  national 
defense. 

Very  respectfully,  your  obedient  servant, 

S.  V.  BENI^.T, 
Acting  Chief  of  Ordnance. 
The  Hon.  Secretary  of  War. 
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GATLING   GUN,  CALIBRE    0.42  INCH 

JIKVBIiOPBMENT  OF  THB  SPIRAL  CAM  AND  FIRING  MECHANISM 

flHOVIMO    AI*aiO    TUB   ACTION  OF    TUB    XiOCKS   nBX.ATlVmL.Y  TO  THB  BARRB!.*. 


Fig.    2, 


M^WIO4JTM0QlttMlirt  WASHWOTOH  0 
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Fig,  ^. 
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AMMUNITION    USED 

WITH    TUB     CSATLING    1  INCH      Ss     0.42    INCH     CAX.IBHBS. 





FIG.  7. 


FIG.  6. 


FIG.  0. 
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TRIAL    No.l. 

/2pchi  /fapoleon  ptn  4/  ^,  S2  in .  calibre. 
Distance ,  J50  yds. 
Taryet,   cantTas  3 /tet  iy  45fiei, 
ProJecMe,  JouUe  canister  i  eacA  canister  containing  /?/  lead  balls 

of  0.7s/ in.  diam.  and  QM/lbs,  in  weight. 

Total  weiykt  0/  one  canister  /^.  S  lbs. 
Charge,  2  lbs. 
Elevation,  O'SO! 
No. (grounds  fired,  6 ,  in  1*3^' 
Mb.  qr  balls  fired,  /^S2 . 
Nstfhils  60J 
—  This  projectile  was  special  canister  prepared  fi>r  these  trials. 


TRIAL    No.  2. 

Forty  men  with  Sprinyfield  Rifles. 
Distance,  200 yds. 
Taryet ,  cant/as  3/det  by  4S/eet. 
f^riny  sert/ice  ammunition 
No.  of  rounds  fired,  6/4- . 
Na  <f  hits,  428. 
Time ,  J. '30' 
Wind  brisJtfiom  left  h  riyht. 
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TRIAL    No.  3. 

Gatlinff  JO  barrel ^un  of  LOO  in.  cal. 
Distance,  /50  yds . 
Cam/as   target ,  9/f  by  45ft. 

Firiny, canister  yrith    21  round  had  ialls  from  upriyht  fiecf  cases. 
Tfeiyht  of  each  projectile ,  4922  yrains. 
Weiyht  of  each  ball,  /4^  yrains. 
Time ,  t'29':5. 

No   of  canister  fired .  255  —  5355  halls . 
No  of  hits ,  1595. 


TRIAL    No. 4. 

Gatliny  10  barrel  yun  qf  0. 42  in   cal. 
Distance  ,  /50  yds. 
Cant/as  taryet ,  9ft.  by  45  ft. 
Firiny  sinyle  solid  shot  with   upriyht  cases. 
Time,  I '29" 6. 
No.  of  shots  fired ,  606 . 
No.  of  hits,  594. 


lt«TI«.  PHOnMJTHOQRAPMCII.  WUNMOTDN.  0  C 
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TRIAL   No.  5. 

8  in.  Szeye  Howitzer . 
Distance,  200 yd^. 
CanVas  target ,  9ft,  iy  A-Sft. 

Firing  single  special  canister  containing  206  lead  Halls  of  0977  in. 
cliam.  and  0.2  lis.  in  ireiyit.    Total  wei^fht  <f  one  canister  54  lis. 
Charge,  ^  lis. 
EleVcUion  ,  /  * 
Four  rounds  fired,  in  2'.J'5 
Hits,   3f2. 

Wincf  dead  ahead  /S  to  20  miles  per  hr. 

—  The  excess  in  time  of  firing  in  this  trial  oi/er  the  succeedingr  ones 
is  dice  to  ffaitinyfor  the  command  to  fire  which  was  omitted  in  fff clatter 


TRIAL   No.  6. 

8  in.  Sieffe  Hoyfitier. 
Distance ,   200  yds. 
Cant/as  taryet ,  9 fit.  iy  A^/t. 
Firiny  sinyle  sert/ice  canister  containing  48  iron  halls  of  /.Sdin.dia. 

and  0.60  lis.  in  weight.    Total  neiyhf  of  one  canister  S3.  5  lis. 
Chary e,  4  lis. 
BieVation ,  /: 

Four  rounds  fired  in  I'.  32' 5. 
Hits,  62. 
Wind  dead  ahead  /6  to  20  miles  per  hr. 


•LfTWa  mOTO-UTMOQI 
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TRIAL    No.  7. 

(S  in.Sieffe  Hoyritier. 
Distance  ,  200  yds . 
Cam/as  tar^et^Sft.  iy  A^5 ft . 

F'irinff  singrie  special  canUier  coniaininy  ^^0  lead ]ka22s  of  075 
i-n.  diam.  and  0.09/  /is.  in  weight .    Total  rreig^Tit  (^  canister  S^lis. 
Charge ,  -4  lbs. 
UleVation ,  /'30' 
^our  rounds  fired ,  in  J.' 26'^ 5. 
No.  of  hits  ,  670. 
Wind  dead  ahead  10  to  /2  miles  per  Jir. 


TRIAL    No.  8. 

J2pdr.  Napoleon  ffun  qf  4.62  in.  cal. 
Distance  ,  200  yds 
OanVas  taryet,  9ft.  it/  ^ft . 
Firiny  douile  canister,  each  containing  J2J  lead ialls  (f  0.7&in.diam. 

and  0. 09/  lis.  in  neiyht .   Total  weiyht  qf  one  canister  /4. 5  lis. 
Charye ,  2  lis. 
EleVaHon,  r/^[ 
Six  rounds  fired ,  in  /.35' 
No.  0/  ialls  fired  =  2x6  x/2/  =    /462. 
No  of  hits ,  379. 
—  This  projectile  yfas  special  canister  prepared  for  these  trials. 


M.  PCTim.  i>HOTo-Lnitoaiuntcii.  Vvamnnotom.  o  c. 
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TRIAL   No.  9. 

S  in.  Sieye  Howitier. 
Distance  ,  200  yd^. 
ComVa^  iar^ei  ,   9  ft.  hy  4^5/6. 
Pirivy  clouhle  special  canister  ^  each  canister  containing  440  leadialls 

of  073/  in.  cfiam.  or  //  to  the  l}>.     Total  yreiyht  qf  one  canister  3A  Us. 
Charge ,   A-  Ihs. 
Elevation  ,  /'SO! 

Two  rounds  /irect  cleliherately  containing  2  >^ 2 y^ 4 40^/700  halts. 
No.  of  hits ,    7J8,  counted  ci/ter  each  round- 
—  The  intention  was  to  /ire  /our  rounds  qf  douHe  canister  iut  the  target 

Tfas  to  much  shattered  to  ie  used  /or  more  than  two. 


TRIAL   No.  10. 

8  in.  Siefff  Howitzer, 

Distance  ,  200  yds. 

Canvas  iaryel ,  9/t.  ty  ^S  /t. 

Firing  doujkle  special  canister ,  each  canister  conlaininy  44hO  lead.jkaUs 

of  0751  in  diam.  or  JI  to  the  Ijh. 
Elevation,   J*3o! 
Four  rounds  /ired  deliierately. 
No.  of  halls  fired,   3620 
No.  of  Tills,  JA^ea 
yfind  irisA /rom  left  to  riyht  across  line   of  fire . 


N.prrcM,  moiv^uTHogiuracii.  wmminqion.  d  c 
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TRIAL    No.  11. 

Gatling  fO  iarrel  gun   of  042  in  cal. 

Distance  ,   200   y</^ . 

Cani/as    iargct  ,    9/f.  iy  45  ft. 

/^triv^  single   soiicl  shoi   wiih  feed  drum. 

Time ,   r29''5. 

No.  o/sTiots  fired ,   637. 

No    of  hiis,  6/8. 

One  man  iurned  tAe  crank  for  first  drum  reliet/ed  ty  av  other  for 

the  second  drum, . 

The  time  tahen   u^as  the  ai/eraye  fime  rehired  to  fire  four  rounds 

with  the  din.  houfitmer  as  determined  jby  trials  6  and  7. 

lYtnd  dead  ahead  /O  io  /2  miles  per  hr. 


TRIAL    No.  12. 

Gailing  /O  iarrel  ffun  of  O  42  in.  cal. 
jDistance ,  200  yds . 
Cani/as  target ,   9ft.  ty  45ft. 
fairing   two  J>a77  cartridges. 
Time,   /'29':5. 

No.  of  rounds  fired ,  272  =  54A^jiaHs. 
No  of  hits  ,   4/4. 

The  prof eciile    contained  one  pointed  St  one  cylindrical  iall. 

The  drum  was  used.  —  J^an  at  cranJt   re/iet/ed  once. 


M^'KTIRiL  WWmMJTWOQIIMwm.  WAMWOTON.  0  C. 
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TRIAL    No.  13. 

Qadin^  /O ^rrel  ffun  qf  0.42  in.  ca2. 
D is6ct nee  ,  200  yd^ . 
Oa7ii/ct^   (argrei   9  fi.  jby  45  ft. 
f^iriny  siv^h  solid  sAoi  y/iih   tepri^Ai  cases. 
OAtzT-ye ,    77  grains. 
Time    of  firingf  ,    /'29''5. 
No     (>f  sAois  fired i    550. 
No    of  hiis  ,   530. 


TRIAL    No.  14. 

Qa^iinff  to ha^rei  ffun  qf  fOO  in.  cai. 
Disiance  ,  200  yds. 
OanVas    iaryci ,  9fi.  iy  45ft. 

^iriny  canister  nitA  JS  cylivdrica?  s?uy^f  from  upriyAt  feed  cases. 
WeiyAt  qfprq/ectih,  55A3yrs.,  ofslvy  f99yrs.,  lenytA  0.4-5  in.;  diam.  0.4^5  in. 
Elevation,    0'30!    : 
Time  ,  f'29''5 
CAarye ,    ^  of  an  oz. 

No  of  canisters  fired ,  2/3^  to  3834  slvys. 
No  of  Aits,    846, 
JIf an.  at  crank  rehet/ed  'once  duriny  firiny. 


ItPCTim,  ntOIOUTHOQIUmER   WAMONOION.  o  c 
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TRIAL    No.  15. 

Qailing  JO  iarrel  ffun  qf  /OO  in.  cal. 
Di^6a7ice  ,  200  yds  . 
Canr/a^   tar^e6 ,  9  ft.  jby  A^fl. 

I^iriny  canisier  niih  21  round  lead  ialh  Jrom  tepriyit  fetd  ca^es . 
lYeiyA^  of  prq/echle ,  4-922  y rains.     Lead  jbalis  0.45  in.  diam    and I^^t 

y rains    in  weiyhi . 
Time  /  /.'29'S. 
^haryre ,  Va^  of  an  ox. 

No.  of  canisters  fired ,  230  x=  4830  Mis  . 
No  ^  Tiiis  ,  /f72. 


TRIAL    No.  16. 

Forty  men  yfith    Sprinyfield  Rifles. 
I}isiance ,  200  yds . 
CanVas  iaryet ,  9ft.  ty  4'6fi. 
Piriny  seri/ice    ammunition. 
No.  of  rounds  fired ,  ffOf . 
No   ^  Tiits  ,    320. 
Time  ,  t:30': 
Wind  J^risk  from    left  to  riyht . 


N.PKTin.  PMOTO-UTHOORAntER.  WMHUKITON.  0  C 
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TRIAL    No.  17. 

Forty  men  with  Sfiringficld/fifles. 
Distance  ,   200  yds. 
Cant/as    tars^ei  \    9ft.  J>y  ^Sfl. 
Firing  seri/ice   ammunition  delilerately. 
No.  of  rounds  fired ,    600 . 
No  ^  hits  ,  4^36. 
Time,   J. '5^^/. 
TYind  Jfrisi  from  left  to  riyit. 


TRIAL    No.  18. 

f2pdr  Jiapoleon  yrun  of  4^.62  in.  cal. 
Distance  ,  SCO  yds. 
Cani/as  taryet,  9/t.  Hfy  46  ft. 
Firiny  spher.  case  .  Each  shell  containiny  82  lead  jiaffs  of  OSQin  dia. 

and  0,071  Us  yfeiyht.  Total  ureiyht  of  case  shot  ffiitedf/4.7  Us 
CAarye ,    2.6  Ue. 
Flei/bttion  ,  /:/6: 
Sijs  rounds  fired  deliberately. 
No  qf  j^alls  fired,  492. 
No  <y  hits,  /84. 
Dormann  fuze  cut  to  f.6 
/St  2»f  *  3^  rounds  iurst  in  f.76  ahut  fOOft  in  front. ^4^,   round 

did  noi  ea^/dode  (lost J. -6^  round  tursi   f6ft.  hyond  taryet  (losij.— 

Sff  round  iurst  in  fS,  60ft.  in  front. 


V  KTHW.  PMOTO-UTHOQRAmfR.  WAMIMOTOM.  0  C 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


TRIAL  No.  19. 

12 pdr,  JVapolcon  grun  of  A^.^2  in.  caL 
Distance  ,  500  ydj  . 
CanVa^    6a  r get ,  9  ft.  J!>y  45  ft. 
Firing  spA erica?  Case  shot.  £ac/i  sJtell  containing  82  teac^ iatls  tf 

0  ^  in.  i/iam.  «i  0.07/  Jis.  yrei§iht.  Total  jreigAt  of  one  case  s%ot  (fi<xedjf4^.jt^. 
Charge  ,    2.5  Us. 
EIei/iz6io7t.  ,   t'/5' 
Set/en    ro  uncts  fired  in  /.  31. 
No  o/  2fct2ls  fired,  82X7=  574. 
No  tf  Aits  ,    55, 
BormaTin  fu%e  cut  to  /'5. 
^t  round  itirst  ieyond  target. —  J^one  ire  re  good  line   snots. 


1      .   .  .  .  •  . 


TRIAL  No.  20. 

S  in.    Siege    Howitzer. 

Distance  ,  500  yds . 

Cani/as    target ,   9  ft.  iy  A5ft. 

firing  spherical  case  shot.  JJach  shell  containiny  4r8S  lead iaHs  of 
.O.S9  in.  diam.  ^  0.07t  lis.  weiyht.   Total  weight  of  one  case  shot  59.5  Ue. 

Charge ,  -4  Us. 

Pour  rounds  fired  Jelijierately. 

Necessary  time  t.'2S!'5 ,  as  tefore   determinea. 

No  ^  2,alls  fired,  194-4. 

No  qf  hits,  112. 
^  round,  I^leic  2 ',  Ihiae/^S,  turst  200ft.  short.   3rd  roundj:ied3U^ume2'jiur3t  250ff.  short. 
^    ,,  „    2^.30'  „    ^-'        „     200,,     „       4tA      „         „    4.-   „    2''5    ,,     i?^ „      „ 


NPCTEra.  mOTO-LITMOCHtioxtlt.  WUHIMOTOM.  C  C 
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TRIAL   No.  21. 

Q ailing  fO  jbarrel  ffun  of  0. 42  in.  cal. 
Distance  ,  500  ydj . 
Canvas    iarg^ei  ,   9  ft,  ty  /tSfl. 
Firing  jinyle  soJid  jJioi  in  uprigM  cases   Jdijkera^ely . 

40  talis  in  cad  case. 
No.  ^  shois  fired ,    SOO 
No.  ^  hiis  ,    557. 


TRIAL   No.  23. 
I2j:)dT  JV^apoleon  grun  of  4.ff2  in.  cal 

I?isiance ,  dOO  yds. 
CantTas  iargre^ ,  9Ji.  j^y  45 ft. 
Firiny  spherical   Qase  skoi. 
SeVen    rounds  fired  in   /.30. 
JEleVaiion  ,  2.' 
For  three  rounds  ^he  fuse  rras  cui  io  2''A  ,  and  for  the  oiher 

Jour  to  2'^Tno   did  not  Jfursi ,  and  three  jiurs^  Jkeyond  ^ryei. 
No  of  hiis  ,  35. 


•LPCTim.  ihwro-uTMOQUM-Htt.  wmmmoton.  o  c 
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TRIAL  No.  25. 

Gatlin^  W  Ifarrel  grun  gf  0.42  in.  cal 
Disiance ,  800  yds. 
CanVas   iargr^e  9 ft.  2^y  45ft. 
Firiny  ^ingrle   solid  s?io6  in   uprigrAi   cases    de2i/iera^e?y. 

4^0  jial/s  in  eaci   case. 
Jio  6ria2  sTtoi   made  before  firirty 
No.  of  shpis  fired ,   SOO . 
No.  ^  Tii^s  ,  foe. 
Shony  f5  knot  jkreeze   across  line  of  fire. 


TRIAL   No;  26. 

Gathny  JO  parrel  yun  of  0. 42  in   cai. 

Distance  ,  800  yds . 
Oanvas   taryet ,  9ft.  ]ky45ft. 
Firing  sinyle    solid  shot  in  tepriyit  cases. 

40  jkalls    in  each  case. 
Forty  trial  roztnds  fired  to  yet  ranye. 
No.   of  shots  fired ,  600. 
No.  of  hits  ,  534. 
B risir  ireeze  across  line  of  fire . 


N.  PETEM,  PHOTD  UTM(XWAf>MCn.  WASMINQTON,   0  C 
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TRIAL    No,  27. 

Qailin^  /O iarrei ^un  qf  0.42  in.cal. 
Di^^ance ,  /200  yc^s. 
CanVa^    6arye^ ,  9/i.  jky^Sft. 
firiny  ^inyle  so?icl  jJtot  Yfith   upriyni  easier. 

Osci7Iator  not   used . 

Gun    aimed  ai   c en  ire    cf  iaryet . 
No,  cf  shots  fired  de?ijkerate?y ,   &00 . 
No.  ^  Aits,  /(90. 
yfind  /resh  /ro7n   rear  to  front. 


TRIAL    No.  28. 

Gatiinff  W  jkarrel  grun  qf  0. 42  in.  cal. 
Dista0.ce  ,  J200  yds. 
CanVas  targrct ,    9  ft.  jby  45ft. 
Firiny  sinyle    solid  shot  witA  uprigrnt  cases. 

Oscillator  not  used. 

Gun  aimed  at  centre  of  taryet. 
No.  <f  sAots  fired  deliberately ,   GOO. 
No.  qf  Aits,  4/3. 
Wind  fresA  from  rear  to  front 


H  PCrtn    KMOrOLiTMOOHAPHM.  W»>MW»0'CW    0  C. 
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TRIAL  Xo.  29. 

4i-/>i,  rifled  siege-rjiui. 
Column  of  tea   hoard  targets^  each  6  feet   hy  50  feet, 

placed  bO  feet  apart,  one  behind  the  other. 

Material,  inch  yellow-pine  hoards. 
Distance  of  1st  or  nearest  target,  1,000  yds. 
Firing  shrapnel;  each  containing  1(^S  lead  halls  of  O.Gd^ 

in.  cal. 

Total  wiiight  of  projectile,  32  lbs. 

Burbling  charge,  3  ozs. 

Schenkls  percussion  fuse. 
Four  rounds  flred  deliberately. 
Charge,  3  lbs. 
Flevation,  2"^  50. 
Xo.  of  halls  fired,  (>72. 
No.  of  hits,  334. 

\st  round  hurst  lOi)  feet  in  front  of  \st  target. 

yinie  of  bursting,  3.75  seconds. 
2d  round  did  not  hurst, 
^d  round  hurst  in  front  of  1th  target. 

Time  (f  bursting,  3-75  seconds. 
4fh  round  hurst  above  the  column. 

Wind  oblique  to  lin'^  of  fire,  from  left  to  right  and  ahead, 
eight  to  Im  miles  per  hour. 


Digitized  by  VjOOQIC 


TRIAL  No.29. 


N  HTOa,  PHOrO-UTHOQItAPHU.  WACNIflOTON.   0  c 
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TRIAL  Xo.  80. 

4:^'in.  rifled  siege-gun. 
Column  of  ten  hoard  targets,   each    G  feet  hy  50  feet, 

placed  b^  feet  apart,  one  behind  the  other. 

Material,  inch  yellow-pine  boards. 
Distance  of  1st  or  nearest  target,  1,000  yds. 
Firing  shrapnel;  each  containing  168  lead  balls  of  0.69 

in.  cal. 

Total  weight  of  projectile,  32  lbs.  • 

Bursting  charge,  3  ozs. 

SchenkPs  percussion  fuse. 
Four  rounds  fired  deliberately. 
Charge,  3  lbs. 
Elevation,  2°  45'. 
Xo.  of  balls  fired,  672. 
Xo.  of  hits,  164. 

\st    round  burst   in  front  and  to  the  right  of  \st 

target. 

Time  of  bursting  3.3  ^seconds. 
2d  round  burst  in  front   and   to    the  right   of  Isf 

target. 

Time  of  bursting,  3  seconds. 
3d  round  burst  in  front  and  to    the   right    of  1st 

target. 

Time  of  bursting,  3.15  seconds. 
4th  round  burst  beyond  1st  target. 

Time  of  bursting,  3.45  seconds. 

Wind  obliquely  across  line  of  fire,  from  left  to  right  and 
ahead,  eight  to  ten  miles  per  hour,  variable. 
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TRIAL  No.  30. 
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TRIAL  Xo.  31. 

8'in.  siege-hoicitzer. , 
Column  of  ten  hoard  targets,   each  6  feet  by  50  feet, 

placed  bO  feet  apart,  one  behind  the  other. 

JIaterial,  inch  yellow-pine  boards. 
Distance  of  1st  or  nearest  target,  1,000  yds. 
Firing  spherical  case  shot;    each  containing   470    lead 

halls  of  0.69  in.  cal. 

Weight  of  projectile,  60  lbs.  3  ozs. 

Bursting  charge,  15  ozs. 

Time  fuse,  i^aper,  A\  seconds. 
Four  rounds  fired  deliberately. 
Charge,  6  lbs. 
Elevation,  6^'  10'. 
No.  of  halls  fired,  1,880. 
No.  of  hits,  615. 

1^/  round  hurst  to  right  and  high. 

Time  of  bursting,  5.25  seconds. 
2d  round  burst  to  rigid  of  target;  lost. 

Time  of  bursting,  5.20  seconds. 
3d  round  hurst  to  right  and  high. 

Time  of  bursting,  5  seconds. 
4th  round  hurst  to  right  and  struck  ground  in  front. 

Time  of  bursting,  5  seconds. 

Wind  across  line  of  fire  from  left  to  right,  eight  miles  per 
hour. 
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TRIAL  N«-31. 
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TRIAL  Xo.  32. 

8'in.  sicjc-hoicitzer. 
Column  of  ten    hoard  targets^    each  6  feet  hij  50  feetj 

placed  50  feet  apart,  one  behind  the  other. 

Material,  inch  yellow-pine  hoards. 
Distance  of  1st  or  nearest  target,  1,000  yds. 
Firing  spherical  case  shot,  each  containing  470  lead  halls 

of  0.69  in.  cal. 

Weight  of  projectile,  60  Ihs.  3  ozs. 

Bursting  charge,  15  ozs. 

Time  fuse,  paper,  \\  seconds. 
Four  rounds  fired  deliherately. 
Charge,  6  lbs. 
Elevation,  6^  10'. 
No.  of  halls  fired,  1,880. 
No.  of  hits,  407. 

\st  round: 

Elevation,  6'  10'. 
Fuse,  4.J  seconds. 
Time  of  bursting,  5.25  seconds. 

2d  round:  ^ 

Elevation,  6"^  10'. 
Fuse,  4V  seconds. 
Time  of  bursting,  5.25  seconds. 

3d  round: 

Elevation,  6'  10'. 
Fuse,  4:\  seconds. 
Time  of  bursting,  5.5  seconds. 

4th  round: 

Elevation,  (f. 

Fu-'ic,  41  seconds. 

'Time  of  bursting,  4.75  seconds. 

Only  one  slirll  hurst  rritliln  the  column. 
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TRIAL  No. 32. 
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TRIAL  No.  33. 

GatUng  lO-barrel  gun  of  0.42  in.  cal. 
Column  of  ten   board  targets,  each  6  feet  by  50  feet, 

placed  bO  feet  apart,  one  behind  the  other,  representing 

a  column  of  companies  approaching  gun. 

Material,  inch  yelloic-pine  boards. 
Distance  of  1st  or  nearest  target,  1,000  yds. 
Firing  single  solid  shot  icith  upright  cases,  deliberately, 

40  balls  in  each  case. 
Elevation,  2^ 
No.  of  shots  fired,  600. 
No.  of  hits,  526. 

The  aim  teas  too  low  in  this  case. 

Wind  from  left  to  right  across  line  of  fire,  four  miles  per 
hour. 
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TRIAL  No. 33. 


nmcM,  moTO-uTNoamntcR.  wMMmoroN.  o  c. 
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TRIAL  Xo.  34. 

Galling  lO-harrel  gun  o/0A2  in.  cal. 
Column  of  ten  hoard  targets^   each  6  feet  hij  50  feet, 

placed  bO  feet  apart,  one  behind  the  other,  representing 

a  coUnnn  of  companies  approaching  gun. 

Material,  inch  ijellow-pine  hoards. 
Distance  of  \st  or  nearest  target,  1,000  yds. 
Firing  single  sjlid  shot  tcith  upright  cases,  deliberatelgy 

40  balls  in  each  case. 
Elevation,  2   3(V. 
Xo.  of  shots  f  red,  (300. 
Xo.  of  hits,  091. 

Wind  from  left  to  right  across  line  of  f  re,  four  miles 
per  hour. 
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TRIAL  No.  34. 
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300  REPORT    OP    THE    SECRETARY    OF    WAR. 


AVPEXDIX  G. 

Proceedings  of  the  board  of  officers  convened  under  Special  Orders  Xos.  2:i8  and  253,  Adjn- 
ianl-GeneraVs  Office^  1873,  on  horse- equipments^  caralry-equipments  and  accouterments^  sad- 
dler^ and  smiths^  tools  and  materials^  and  standard  supply-table  of  ordnance-stores  for  the 
cacalry  sen-ice  ;  ,mth  the  action  of  the  IVar  Department  thereon, 

Ordnaxck-Office,  War  Department, 

October  7,  1873. 
Sir:  I  Imve  the  honor  to  recommcud  tbat  a  board  of  ordnance  and  cavalry  officers 
be  assenibleil,  at  aoine  point  west  of  the  Mississippi  River,  to  consider  what  changes,  it 
any,  should  be  made  in  the  '^  modifications  of  the  present  horse-equipments,'^  cavalry 
equipments  and  accouterments,  and  saddlers'  and  blacksmiths'  tools  and  materials  for 
cavalry  troops  in  the  field,  as  now  prescribed  by  General  Order  No.  60,  War  Depart- 
ment, Adjutant-General's  Office,  June  29,  1872,  and  to  recommend  a  standard  table  of 
supply  of  everything  necessary  to  efficiently  provide  for  the  wants  of  the  cavalry 
service. 

If  this  recommendation  is  concurred  in,  it  is  further  recommended  that  all  company 
commanders  of  the  cavalry  be  invited  to  submit  their  views  on  the  subjects  proposeil 
to  the  board,  and  that  this  Office  be  authorized  to  submit  such  information  as  it  may 
have. 

Very  respectfullv,  vour  obedient  servant, 

A.  B.  DYER, 
Chirf  of  OrdnancCy  V.  S.  A. 
The  Hon.  Secrktakv  of  War. 


I  Office  of  the  Board  ox  Cavalry-Equipmexts,  Etci, 

ll'atcrvliet  Arsenaly  West  Troy^  X.  Y.,  May  5,  1874. 
Sir  :  I  have  the  honor  to  transmit  herewitli  the  proceedings  of  the  board  on  cavalry- 
equipments,  &c. 
The  a]»pendixe8  and  patterns  will  be  forwarded  by  express. 
Very  respect  full  v,  your  obedient  servant, 

I.  N.  PALMER, 
Colonel  Second  Cavalry,  Prcnident  of  the  Hoard. 
The  Aiui  taxt-Sexkral,  U.  S.  A., 

Washington  J  D,  (\ 


REPORT. 

ProcivdingK  of  a  hourd  of  cffiais  convened  by  virtue  of  the  following  orders,  vi;  : 

[Special  Orders*  Xo.  238 — Extract.] 

War  Departmext,  Adjitaxt-Gexerai/s  Offk  e, 

Washington^  Xorcinbcr  29,  1^7:». 
A  board  of  officers,  to  consist  of  Col.  R.  S.  Mackenzie,  Fourth  Cavalry  ;  Capt.  .J.  .J. 
r]»h»ni,  Sixth  Cavalry:  Capt.  A.  Mordecai.  Ordnance  Department;  Capt.  Guy  V.  Henry, 
Third  Cavalry;  Cnpt.  L.  H.  Carpenter,  Tenth  Cavalry,  will  assemble  at  Fort  Kilny, 
Kans.,  on  the  Mth  day  of  January,  1^74,  or  as  soon  thereafter  as  practicable,  to  consitler 
and  report  the  changes,  if  any,  that  should  be  made  in  the  hoi-sc-ecinipnients,  cavalry 
cquipuu*nts  and  accouterments,  and  saddlers'  and  blacksmiths'  tools  and  materials  for 
the  cavalry  service,  (reference  bcinjj  made  to  General  Orders  No.  60,  of  June  '2i»,  1H7*2, 
from  this  Office,)  and  t^  recommend  a  standard  supply-table  of  the  kind  and  quanti- 
ties of  ordnance-st(»res  necrssary  to  efficiently  providt?  a  cavalry  compa-iy  in  garrison 
and  field. 
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The  Chief  of  Ordnauce  is  authorized  to  sahmit  such  information  as  he  may  have  upno 
the  subject,  and  the  board  is  authorized  to  call  for  such  further  information  from  cav- 
al  ry  officers  as  may  be  desirable. 

The  junior  member  of  the  board  will  record  the  proceedings. 

*  «  «  #  »  «  * 

By  order  of  the  Secretary  of  War  : 

E.  D.  TOWNSEND, 

Jdjutant-General. 


[Special  Orders  No.  *253 — Extract.] 

War  Depaktmknt,  Adjutant-General's  Office, 

iVmhington,  Deceinbei'  24,  1873. 

II.  The  board  of  officers  appointed  by  paragraph  7,  Special  Orders  No.  2^^,  Novem- 
ber 29,  1873,  from  this  Office,  to  consider  and  report  the  cnanges,  if  any,  that  should  be 
made  in  equipments  and  accouterments,  «tc.,  for  the  cavalry  service,  and  to  recom- 
mend a  standard  supply-table  of  ordnance-stores  to  provide  a  cavalry  company,  will 
aj»semble  on  the  6th  day  of  January,  1874,  the  date  fixed  in  the  order  appointing  the 
board,  or  as  soon  thereafter  as  practicable,  at  Fort  Leavenworth,  instead  of  Fort  Kiley, 
Kans. 

Col.  R.  S.  Mackenzie,  Fourth  Cavalry,  is  relieved  as  a  member  of  the  board,  and  Col. 
Innis  N.  Palmer,  Second  Cavalry,  detailed  in  his  stead. 

By  order  of  the  Secretary  of  War  : 

E.  D.  TOWNSEND, 

J  dju  ta  n  t-Gen  era  /. 


Fort  Leavenworth,  Kans., 

January  8,  1874 — 10  a.  m. 
The  board  met  pursuant  to  the  foregoing  orders. 

Present,  all  the  members.    The  orders  convening  the  board  were  read. 
The  board  then  adjourned  to  meet  January  10,  at  10  a.  m. 


January  10,  1874 — 10  a.  m. 

The  board  met  pursuant  to  adjournment.    Present,  all  the  members. 

A  communication  from  the  Chief  of  Ordnance  was  read,  transmitting  patterns  and 
papers  as  follows: 

Communications  from  officers  upon  the  sufficiencv  of  the  supply-table  of  blacksmiths^ 
and  saddlers'  tools  and  materials,  as  issued  under  General  Ordei*8  No.  60,  War  Depart- 
ment, series  of  1872,  received  from  the  field  at  the  Ordnance-Office,  (8  papers.)    The 
substance  of  these  papers  is  contained  in  a  paper  hereto  appended  and  marked  "Ah-    . 
stract  A." 

Communications  from  officers  upon  miscellaneous  subjects  referred  to  the  Ordnance- 
Office,  (5  papers.)  A  summary  of  the  contents  of  these  papers  is  contained  in  a  paper 
appended  to  the  proceedings  of  the  board,  and  marked  "Abstract  B." 

Guard-book,  containing  all  reports  from  the  field  received  at  the  Ordnance-Office  on 
the  trial  of  cavalry  equipments.  These  are  contained  in  a  paper  hereto  appended  and 
marked  "Abstract  C." 

Guard-book,  containing  reports  from  the  field  from  cavalry  companies  which  were 
supplied  with  experimental  cartridge-hoxes  in  1871.  The  substance  of  these  reports  is 
embraced  in  a  paper  hereto  appended  and  marked  "Abstract  D.'' 

•    Three  samples  of  cavalry  officers'  sabers  prepared  at  the  National  Armory,  received 
from  Orduance-Officp. 

Samples  of  the  experimental  cartridge-boxes  which  were  issued  to  certain  cavalry 
companies  in  1871,  submitted  by  the  commanding  officer  of  the  Leavenworth  Arsenal 
in  accordance  with  directions  from  the  Chief  of  Ordnance.  A  list  is  hereto  appended 
and  marked  "Appendix  I.'^ 

A  cartridge-box  invented  by  Lieut.  S.  McKeever,  received  from  the  Ordnance-Office. 

Patterns  of  equipments  and  accouterments  asfurnisheil  by  the  Ordnance  Department, 
and  samples  of  the  six  months'  supply  of  tools  and  stores  for  a  cavalry  company  in  the 
field,  &c.,  were  submitted  by  the  commanding  officer  of  the  Leavenworth  Arsenal,  in 
accordance  with  instructions  from  the  Chief  of  Ordnance.  A  list  is  hereti  appendep 
and  marked  "Ai)pendix  ^." 
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The  receipt  of  the  papers  and  patterns  received  from  the  Ordnance-Office  were 
acknowledged. 

Capt.  Gny  V.  Henry,  Third  Cavalry,  a  member  of  the  board,  submitted  a  pattern 
of  the  picket-pin  invented  by  William  Lyon,  of  Fort  McPherson,  Nebraska,  and  also  a 
commnnication  from  Lieut.  A.  D.  B.  Smead,  Third  Cavalry,  upon  the  subject  of  equip- 
ments and  accouterments. 

Captain  Henry  also  submitted  a  communication  from  Capt.  G.  Russell,  Third  Cav- 
alry, upon  the  same  subject. 

Colonel  Palmer,  Second  Cavalry,  the  President  of  the  board,  submitted  communica- 
tions from  the  following  officers  upon  the  supply-table  of  tools  and  materials: 

1.  Capt.  D.  S.  Gordon,  Second  Cavalry,  apxHiudod  to  abstract,  and  marked  No.  3, 
Abstract  F. 

2.  Capt.  H.  E.  Noys,  Second  Cavalry,  appended  to  abstract,  and  marked  No.  2,  Ab- 
stract F. 

3.  Capt.  E.  R.  Wells,  Second  Cavalry,  appended  to  abstract,  and  marked  No.  4,  Ab- 
stract F. 

4.  Lieut.  J.  N.  Wheelan,  Second  Cavalry,  appended  to  abstract,  and  marked  No.  r>. 
Abstract  F. 

5.  Capt.  E.  J.  Spaulding,  Second  Cavalry,  appended  to  abstract,  and  marked  No.  (>, 
Abstract  F. 

The  substance  of  these  papers  is  containe<l  in  Abstract  F,  hereto  appended. 
All  the  above  papers  were  read,  and  consideration  thereon  deferred. 

rRF.UMINARY   CONSIDERATION   OF   EQUIPMENTS  AND   ACCOUTERMENTS. 

The  boanl  adopted  the  following  resolution  : 

That  the  board  proceed  to  a  preliminary  examination  and  discnssion  of  each  of  th* 
articles  of  equipments  and  accouterments  in  their  proper  order,  before  finally  adopting 
any  pattern,  to  the  end  that  patterns  of  any  article  may  be  made  which  may  appear 
to  be  desirable,  and  that  the  board  may  determine  whether  it  will  be  necessary  to  ai^k 
any  further  information  from  cavalry  officers. 

The  board  resolved  that  it  would  assemble  each  day  at  10  a.  m.,  with  the  exception 
of  Sundays.    The  l)oard  then  adjourned. 


January  12, 1874—10  a.  m. 

The  board  met  pursuant  t^  a<ljonrnment.    Present,  all  the  members. 

A  communication  from  First  Lieut.  George  H.  Palmer,  Sixteenth  Infantry,  was  re- 
ceive<l  and  read,  with  inclosures,  consisting  of  a  pamphlet  and  photograph  descriptive 
of  his  "  Cavalry  carrying-braces."    Consideration  upon  this  was  deferred. 

In  accordance  with  its  resolution,  the  board  commenced  the  preliminary  considera- 
tion of  the  equipments  and  accouterments,  by  taking  up  the 

saddle  COMPLETE. 

The  following  points  were  discusse«l  : 

1.  The  proper  sizes  that  should  be  issued,  and  the  proper  width  of  the  pommel-arc. 

2.  Whether  the  tree  should  be  covered  with  ra^^hide  under  the  black  leather,  in 
order  to  give  greater  strength  and  to  save  the  wear  consequent  ui>on  an  irregular  sur- 
face. 

3.  As  to  the  advisability  of  dispensing  with  sweat-leathers  and  skirts. 

4.  As  to  the  strength  of  the  ponimel-platcH.  In  many  old  saddle-tree^,  submitted  to 
the  board  by  the  commanding  officer  of  Leavenworth  Arsenal,  the  pommel-plates  were 
broken. 

5.  The  bars;  their  projection  front  and  rear,  and  their  curve.  A  decided  diflerence 
was  found  to  exist  upon  these  points  in  the  trees  examined. 

6.  The  proper  shape  of  the  stirrup-loops.  No  uniformity  existed  in  many  examined, 
but  in  cases  wliere  the  stirrup-straps  hang  correctly  the  loops  were  rectangular. 

7.  Concerning  the  "  D  "-ring  safe.  Whether  it  is  not  necessary  to  have  the  safe  made 
longer,  in  order  to  ]>revent  side-sores  on  hoi-ses. 

8.  The  stirrup,  and  the  proper  length  of  the  hood,  to  prevent  the  foot  from  pushing 
underneath. 

9.  As  to  the  pro|>er  shape  of  the  saddle-bags,  their  capacity,  and  the  manner  in 
which  they  shouhl  l>e  secured. 

10.  The  material  that  the  girth  should  l>c  made  of,  and  whether  the  cincha  should 
be  adopUnl. 

11.  The  shape  of  the  bars  of  the  saddle-tree  in  relation  to  the  bearing-surface.  Many 
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of  the  trees  received  from  contractors,  and  now  on  hand,  difter  so  widely  from  the  orijj- 
inal  model  that  but  few  points  in  the  entire  lengtli  of  the  bars  can  rest  upon  the  horse's 
back. 

12.  The  proper  width  of  the  bar^  was  considered. 

13.  Whether  the  brass  ovals  should  be  fastened  with  four  screw-pins  instead  of  two  ; 
each  screw-pin  to  be  of  a  size  to  be  determined,  say  five-eighths  inch. 

14.  The  carbine-socket ;  whether  it  should  be  attached  to  the  "  D  "-ring  or  higher  up. 
The  board  resolved  that  the  commanding-otticer  of  Leavenworth  arsenal  be  requested 

to  make,  after  patterns  suggested — 
One  set  of  leather  saddle-bags. 
One  cincha,  with  fastenings  complete. 

THE  CURB-BIUDLE. 

Upon  this  subject  the  following  points  were  discussed  : 

1.  Whether  the  present  pattern  of  curb-bit  is  not  unnecessarily  heavy,  and  whether 
the  reqnirements  of  the  service  do  not  demand  the  adoption  of  a  new  pattern  in  which 
this  objection  will  be  remedied. 

2.  As  to  the  advisability  of  placing  a  loop  on  the  branches  of  the  curb-bit  opposite 
the  mouth-piece,  so  that  the  reins  can  be  shifted  if  necessary. 

3.  Whether  the  reins  of  the  bridle  should  be  furnished  with  buckles,  instead  of  being 
sewed  to  the  rings  of  the  curb-bit,  and  the  proper  width  of  the  reins. 

4.  Whether  tw^o  or  one  buckles  should  be  placed  on  the  cheek-piece  of  the  head- 
Btall. 

5.  Whether  two  or  one  buckles  should  be  placed  on  the  throat-lash. 

6.  Whether  the  broad-band  of  the  bridle  should  be  made  to  slide  or  not. 

7.  Whether  the  curb-chain  or  curb-strap  should  be  adopted. 

A  resolution  was  agreed  to,  requesting  the  commanding  officer  of  Leavenworth  Ar- 
senal to  make  the  following  articles,  after  patterns  suggested  : 
One  curb-bit. 

One  bridle,  cavalry,  with  alterations. 
The  board  then  adjourned. 


J.OCUARV  13,  1874—10  a.  m. 

The  board  met  pursuant  to  adjournment.    Present,  all  the  members. 

A  communication  from  Capt.  John  Mix,  Second  Cavalry,  was  received,  stating  his 
opinions  upon  the  equipments  and  accouterments  for  cavalry,  and  inclosing  a  list  of 
materials  recommended  by  him.  A  reply  was  written  to  Captain  Mix,  acknowledging 
the  receipt  of  his  communication. 

THE  LYON  PICKET-PIX. 

A  letter  was  received  from  William  Lyon,  of  Fort  McPherson,  describing  his  patent 
picket-pin,  and  inclosing  indorsements  from  Captain  Russell,  Captain  Curtis,  and  Lieu 
tenant  King,  Third  Cavalry,  recommending  its  adoption.    A  pattern  of  the  pin,  for 
warded  by  Mr.  Lyon,  was  received. 

Consideration  upon  the  matter  was  deferred. 

A  reply  was  written  Mr.  Lyon,  acknowledging  the  receipt  of  these  papers  and  the 
pattern. 

THE   HALTER  AND   STRAP. 

The  board  then  proceeded  to  the  consideration  of  the  halter  and  strap,  and  the  fol- 
lowing points  were  discussed : 

1.  Whether  it  would  be  advisable  to  furnish  a  halter-chain  in  addition  to  the  halter- 
strap,  for  garrison  nse,  in  order  to  save  a  large  expenditure  of  leather ;  the  chain  to  be 
made  as  light  as  possible,  and  not  to  exceed  one  pound  in  weight,  to  bo  furnished  with 
a  bar  at  one  end,  and  two  rings  at  proper  distances,  and  a  strongly-made  snap  upon 
the  other  end.    The  chain  to  be  about  No.  i  German  twist-link,  bright. 

2.  In  regard  to  the  halter:  whether  the  pattern  now  used  in  artillery  would  be  suit- 
able for  cavalry,  it  being  desirable  to  obtain  uniformity  if  possible. 

3.  Whether  the  buckles  should  be  japanned  or  blued. 

THE  WATERIXG-BRIDLE. 

Whether  the  watering-bir  should  not  be  stren»^thened  at  the  joint,  as  a  number  of 
condemned  bits,  presented  for  the  inspection  of  tne  board,  were  broken  at  this  point. 
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HORSE-BRUSH. 

Tbe  merits  of  the  flexible  back  were  discassed. 

THE  LINK. 

1.  The  proiK?r  lenj;tb  of  the  snap  was  considered. 

2.  Whether  the  J-inch  bar-buekle  should  not  be  bubstituted  for  the  horseshoe  buckle 
now  in  use. 

THE  LARIAT. 

As  to  tbe  material  which  woukl  i^ve  in  its  qualities  the  necessarj'  strength  and  du- 
rability required. 

The  merits  of  the  horse-hair  lariat  were  diseuHsed,  especially  upon  the  question  of 
■economy. 

A  resolution  was  adopted  requesting  the  ronmuiuliiig  officer  of  Leavenworth  Arse- 
nal to  furnish  the  board  with  tlie  foUowin*;  articU-H.  atterj»at terns  suggested: 

One  halter-chain. 

One  boi-se-hair  lariat. 

The  board  then  adjourned. 


January  14,  le74— 10  a.  m. 
The  board  met  pursuant  to  adjournment.    Tresent,  all  the  members. 
The  board  continued  the  consideration  of  the  horse-eriuipments. 

THE    PICKKT-riX. 

The  following  points  were  discussed  . 

1.  Whether  it  would  be  advisable  to  change  the  xuesent  pattern  in  its  length  and 
cross-Hection. 

2.  The  merits  of  the  Lyon  picket-pin  were  considered. 

3.  A  pattern  was  suggested  with  a  swivel  attached  to  the  loop  at  the  head. 

A  resolution  was  adopted,  "  that,  as  the  order  convening  the  "board  recjuires  that  ref- 
erence be  made  to  General  Orders  No.  60,  War  Departnieut,  series  of  1872,  which  des- 
ignates certain  raoditications  in  the  equipments  issued  to  the  cavalry,  the  Chief  of  Ord- 
nance be  requested  to  furnish  any  information  in  his  possession  upon  the  sabiect. 

A  telegram  was  sent  to  the  Ordnance-Offlco  asking  for  this  information  ;  also  for  any 
obtainable  in  regard  to  nickel-plated  bits  and  felt  saddle-cloths. 

THE    NO.SE-IJAG. 

The  board  discussed  the  question  of  the  nose-bag  ui)on  the  following  points : 

1.  Whether  it  should  not  be  retained. 

2.  Whether  the  saddle-cloth,  for  feeding-purposes,  prescribed  by  General  Orders  No. 
60,  War  Departmett,  series  of  1872,  would  be  reriuired  if  the  nose-bag  is  furnisheil. 

3.  Assuming  that  the  nose-bag  is  to  be  issued,  whether  it  would  not  be  necessary 
to  modify  the  old  pattern,  so  as  to  obtain  some  ventilation,  and  thus  obviate  the  chit-f 
objection  urged  against  it.  Perforated  metal  plates,  or  perforated  leather  strai)s, 
Bewed  to  the  side,  were  suggested. 

THE  SAI»I>LE-IJLANKKT. 

Upon  this  the  following  were  considered  : 

1.  As  to  the  best  material,  the  present  luing  too  thin  and  light. 

2.  The  pro[»er  sizi'. 

THE    IKLT   SADDl.E-C'I.OTII. 

Tbe  merits  of  the  Alt  saddle-cloth  were  discussed,  and  wh«*tlier  it  would  be  ad  visa- 
ble  to  i8>ue  it,  in  addition  to  the  saddle-bhiiiket,  as  a  ]>:irt  of  tlie  horse-t'(|uipiueutM. 

THE    srr  HS    AM>    sTItAP^ 

Concerning  the  spurs  and  straps:  whctluM-  it  would  [not  be  desirable  to  make  the 
strap  «-inch  wide,  with  a  bar-buckle. 
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THE  FORAGE-SACK. 


Whether  or  not  the  forage-sack  should  bo  narrowed  at  the  opeuiog,  to  facilitate 
closing  the  bag. 


THE  BRUSH  AMD  SHOE-POUCH. 

As  to  the  advisability  of  dispensing  with  the  brush  and  shoe-pouch,  issued  under 
General  Orders  No.  60,  War  Department,  series  of  1872,  and  making  other  provisions 
for  carrying  the  brushes  and  horaeshoes. 

THE   TIN  CUP. 

The  expediency  of  furnishing  a  block-tin  cup,  to  hold  one  quart,  was  considered. 

A  resolution  was  adopted  requesting  the  commanding  officer  of  Leavenworth  Ar- 
senal to  make,  for  the  use  of  the  board,  the  following  articles,  after  patterns  sug- 
gested: 

One  nose-bag. 

One  spur-strap,  (pair  of.) 

One  forage-sack. 

One  tin  cup. 

One  picket-pin. 

One  link,  cavalry. 

The  board  then  acyourned. 


January  15, 1874—10  a.  m. 

The  l>oard  met  pursuant  to  adjournment.    Present,  all  the  members. 

A  communication  from  Col.  J.  J.  Reynolds,  Third  Cavalry,  was  received,  recom- 
mending the  Lyon  picket- pin.  A  reply  was  sent,  acknowledging  the  receipt  of  this 
letter. 

A  communication  from  Maj.  Lewis  Morrill,  Seventh  Cavalry,  was  received,  describ- 
ing certain  improvements  in  lariats,  side-lines,  and  curry-combs  made  by  him.  The 
paper  was  read  and  filed. 

A  telegram  was  received  from  the  Ordnance-Office,  stating  that  no  reports  bad  been 
received  on  the  subject  of  the  new  modiHcations  in  equipments,  issued  under  Qeneral 
Orders  No.  60,  War  Department,  series  1872,  and  that  the  reports  on  nickel-plated  bits 
and  felt  saddle-cloths  had  been  mailed. 

A  letter  was  sent  to  the  commanding  officer  at  Fort  Hays,  Kansas,  requesting  infor- 
mation upon  the  durability  of  linen-web  girths,  issued  to  companies  of  cavalry  at  his 
post. 

THE  SIDE-LINE. 

1.  The  proper  length  of  the  chains,  the  different  sizes,  and  the  proportion  of  each. 

2.  Whether  it  would  not  be  well  to  supply  the  chain  with  open  links,  or  with  some 
arrangement  to  permit  of  lengthening  or  shortening  at  pleasure. 

A  number  of  patterns  submitted  by  the  commanding  officer  of  Leavenworth  Ar- 
senal, and  a  model  furnished  by  Col.  Nelson  A.  Miles,  Fifth  Infantry,  were  examined. 

IRON    PINS. 

The  advisability  of  furnishing  the  following  was  considered:  Iron  pins  to  secure  the 
picket-line,  in  the  field  or  on  scouts,  3  feet  in  length  and  1|  inches  in  diameter.  To 
be  furnished  with  a  strong  ring,  4  inches  in  diameter,  passing  through  the  pin  about 
2|  inches  below  the  top  of  the  nead. 

CANTEENS. 

It  was  discussed  as  to  whether  the  canteen  should  be  covered  with  two  thicknesses, 
and  felt  was  suggested  as  a  good  material. 

A  resolution  was  adopted  requesting  the  commanding  officer  of  Leavenworth  Ar- 
senal to  make  for  the  use  of  the  board  the  following  articles,  after  description  fur- 
nished : 

One  side-line. 

One  iron  pin. 

One  canteen,  with  two  coverings. 

The  board  then  adjourned. 

20  W 
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January  16,  1874 — 10  a.  m. 

The  board  met  pursuant  to  adjournment.    Present,  all  the  members. 

A  communication  was  received  from  Capt.  A.  E.  Bates,  Second  Cavalry,  giving  his 
views  upon  cavalry  equipments  and  acconterments. 

A  reply  was  sent  to  Captain  Bates  acknowledging  the  receipt  of  his  communication. 

A  pattern  of  Lieut.  George  H.  Palmer's  "Cavalry  Carrymg-Braces "  was  received 
and  examined. 

A  letter  was  written  to  Lieutenant  Palmer,  acknowledging  the  receipt  of  his  pat- 
terns and  the  papers  describing  it. 

The  board  proceeded  to  the  consideration  of  cavalry  accouterments  upon  the  follow- 
ing points: 

THE   BRACES,  EXPERIMENTAL. 

This  system  was  carefully  considered!  by  the  board,  and  the  reports  upon  the  subject 
received  from  the  Ordnance-Office  were  examined. 

The  great  weight  of  testimony  was  found  to  be  against  the  use  of  the  braces  for 
the  mounted  soldier,  as  it  incommoded  him,  and  is  irksome. 

THE    SABER-BELT  AND    PLATE. 

1.  As  to  the  plate  best  adapted  for  the  service. 

2.  Should  the  saber-slings  t>e  attached  to  the  belt  at  two  points  or  one;  if  at  two 
points,  whether  the  slings  should  be  secured  by  a  hook  or  otherwise. 

It  was  suggested  that  both  slings  could  be  joined  together  and  attached  to  the  belt 
at  one  point  with  a  stronj^  brass  book,  or  by  the  Stuart's  attachment. 

It  was  proposed  to  furnish  the  belt  with  brass  slides,  so  that  they  can  be  shifred  or 
removed.  Tne  proper  manner  of  placing  a  hook  for  hooking  up  the  saber  was  consid- 
ered. 

THE  SABER-KNOT. 

No  improvement  in  the  saber-knot  was  suggested,  except  that  it  should  be  made 
strong  and  light,  the  strap  to  be,  say,  ^  inch  wide,  with  two  loops. 

THE  PISTOL-HOLSTER. 

The  following  sngge^ions  received  consideration  : 

1.  That  the  holster  be  made  to  fit  the  pistol  now  in  use  better  than  the  pattern  in 
service,  and  that  the  flaps  be  made  smaller. 

2.  The  substitution  or  a  strap  for  the  flap,  in  view  of  the  adoption  of  metallic  am- 
munition. 

3.  To  retain  the  swivel  attachment  on  the  pistol-holster  issued  with  the  cavalry 
equipments,  (experimental,)  with  a  movement  of  ^  circle  instead  of  the  circle,  to  pre- 
vent the  holster  from  swinging  entirely  around. 

CARBINE  SLING  AND  SWIVEL. 

Whether  it  would  not  be  advisable  to  adopt  the  old  pattern  of  the  separate  wide 
sling,  as  the  papers  before  the  board  show  a  large  majority  of  the  officers  of  cavalry 
decidedly  in  favor  of  this. 

CARTRIDGE  BOXES  AND  POUCHES. 

Samples  of  the  experimental  cartridge-boxes  issued  by  the  Ordnance  Department  to 
certain  cavalry  companies  in  1871  were  examined  by  the  board,  and  other  patterns 
submitted  by  the  commanding  officer  of  Leavenworth  Arsenal. 

A  pattern  was  suggested  similar  to  the  pouch  issued  with  the  cavalry  equipments, 
(experimental,)  to  carry  50  carbine-cartridges,  with  flaps  to  prevent  the  loss  of  ammu- 
nition ;  and  one  of  the  same  pattern,  to  carry  20  rounos,  for  pistol-ammunition. 

THE  SCOL'TING-BELT. 

The  merits  of  the  sconting-belt  were  discussed,  and  as  to  whether  or  not  it  would 
be  advisable  to  recommend  the  adoption  of  a  plain  belt,  with  loops  for  40  cartridges, 
to  be  issued  when  called  for. 

A  resolution  was  adopted  requesting  the  commanding  officer  of  Leavenworth  Arsenal 
to  make  the  following  articles,  after  patterns  described  : 

One  pouch  for  carbine-ammunition,  with  sling. 

One  pouch  for  pistol-ammunition. 
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One  |)i8tol-hol8ter,  with  attachment. 

One  saber-knot. 

One  set  saber-slings. 

One  belt,  with  movable  slide. 

The  board  then  adjonrned. 


January  17, 1874—10  a.  m. 
The  board  met  pursuant  to  adjonrnment.    Present,  all  the  members. 

BLACKSMITHS^  AND  SADDLERS^  TOOLS. 

The  boanl  proceeded  to  the  consideration  of  blacksmiths'  and  saddlers'  tools  and 
materials  as  issned  under  General  Orders  No.  60,  War  Department,  series  of  1872.  The 
papers  referred  to  the  board  upon  this  subject  by  the  Ordnance  Department,  and  con- 
tained in  Abstract  A,  thereto  appended,  were  read. 

Samples  of  the  tools  and  materials  now  issued  by  the  Ordnance  Department  were 
submitted  by  the  commanding  officer  of  Leavenworth  Arsenal,  and  examined  by  the 
board. 

A  communication  was  received  from  Capt.  S.  M.  Whitside,  Sixth  Cavalry,  stating 
his  opinion  and  recommendation  upon  cavalry  equipments  and  accouterments. 

A  reply  was  written  to  Captain  Whitside,  acknowledging  the  receipt  of  his  commu- 
nication. 

The  patterns  of  side-lines,  lariats,  and  curry-comb  forwarded  by  Major  Merrill,  Sev- 
enth Cavalry,  were  received  and  examined. 

A  letter  was  written  to  Major  Merrill,  acknowledging  the  receipt  of  these  articles 
and  the  papers  describing  them. 

A  communication  from  Capt.  Lewis  Thompson,  Second  Cavalry,  upon  the  supply- 
table  of  tools  and  materials,  was  submitted  by  Col.  I.  N.  Palmer,  Second  Cavalry,  the 
president  of  the  board. 

A  communication  from  Capt.  John  A.  JErwin,  Sixth  Cavalry,  upon  cavalry  equip- 
ments and  accouterments,  was  submitted  by  Col.  L  N.  Palmer,  Second  Cavalry,  the 
president  of  the  board. 

Both  of  these  papers  were  read  and  filed. 

The  board  then  adjourned. 


January  19, 1874 — 10  a.  m. 
The  board  met  pursuant  to  a^ournment.    Present,  all  the  members. 
The  board  resumed  the  consideration  of  the  blacksmiths'  and  saddlers'  tools  and  maj 
terials  upon  the  following  points : 

1.  As  to  the  quality  of  the  tools  now  issued. 


CAVALRY-FORGE. 

1.  Whether  the  mountain-howitzer  forge  and  tools  issued  under  General  Orders  No. 
60,  War  Department,  series  of  1872,  are  adapted  to  the  cavalry  service,  the  bellows,  fire- 
box, and  tools  being  very  small. 

2.  Whether  it  would  not  be  advisable  to  furnish  a  forge  and  tools  of  larger  size,  to  be 
carried,  with  the  material,  in  a  two- wheeled  vehicle  made  for  the  purpose. 

HORSESHOES  AND  HORSESHOB-NAILS. 

The  different  kinds  submitted  by  the  commanding  officer  of  Leavenworth  Arsenal 
were  examined  and  their  merits  discussed. 

A  communication  was  received  from  the  Chief  of  Ordnance,  dated  Janua^  15, 1874, 
stating  that  no  complete  sets  of  horse-equipments,  as  prescribed  by  General  Orders  No. 
60,  War  Department,  series  1872,  have  yet  been  issued,  and  transmitting  the  follow- 
ing: 

1.  Curb-bit,  of  the  pattern  issued  in  1871,  nickel-plated. 

2.  Reports  from  the  commanding  officers  of  Companies  L  and  K,  Sixth  Cavalry,  upon 
nickel-plated  bits,  and  a  report  from  the  National  Armory  upon  the  same  subject. 

3.  Keportsfrom  the  field  during  the  war  upon  the  felt  saddle-cloth. 

The  substance  of  the  reports  upon  nickel-plated  bits  and  felt  saddle-cloths  is  con- 
tained in  a  paper  hereto  appended,  and  marked  '^  Abstract  £." 
A  reply  was  written  to  the  Chief  of  Ordnance,  acknowledging  the  receipt  of  these 


papers  and  patterns. 
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CIRCULAR  LETTER. 

A  resolution  was  adopted  by  the  board,  **  that  a  circalar  be  addressed  to  field-officers 
and  commanding  officers  of  companies  of  cavalry,  in  which  certain  qnestions  sboold  be 
asked,  in  order  to  obtain  information  as  to  the  views  of  cavalry  officers  upon  points 
suggested  to  the  board  in  its  preliminary  examination  of  the  matter  before  it.'' 

A  resolution  was  adopted  requesting  the  commanding  officer  of  Leavenworth  Ar- 
senal to  make,  after  a  pattern  described,  the  following: 

A  two- wheeled  vehicle,  constructed  to  carry  the  blacksmiths'  and  saddlers'  tools  and 
materials,  and  forge  and  bellows  complete. 

The  board  then  adioumed. 


January  20, 1874—10  a.  m. 
The  board  met  pursuant  to  adjournment.    Present,  all  the  members. 
The  board  resnmed  the  discnssion  upon  the 

SUPPLY-TABLE  OF  MATERIALS. 

The  relative  merits  of  neat's-foot  oil  and  Collins's  prepared  harness-oil,  as  preserva- 
tives for  leather,  were  considered.  Upon  motion  it  was  decided  that  the  opinion  of 
cavalry  officers  should  be  asked  upon  this  point,  and  a  question  to  this  effect  was 
added  in  the  circular. 

The  recorder  submitted  the  circular  drawn  up  in  accordance  with  the  resolution  of 
the  board,  and,  upon  examination,  it  was  adopted,  and  copies  directed  to  be  forwarded 
without  delay. 

The  circular  letter  was  as  follows : 

"Office  of  the  Board  on  Cavalry  Equipments, 

"  Fort  Leavmwarth^  Kans.,  January  20,  1874. 

*•  Sir  :  The  board  convened  by  Special  Orders  Nos.  238  and  2.53,  series  of  1873,  from 
the  War  Department,  to  consider  the  subject  of  cavalry  accouterments  and  equip- 
ments, &c.,  desire  the  following  information,  and  in  accordance  with  authority  granted 
by  the  War  Department  request  that  you  will  return  this  with  the  questions  answered 
without  delay. 

"  By  direction  of  the  board : 

"L.  H.  CARPENTER, 
**  Captain  Tenth  Cavalry,  Brevet  Colonel,  Recorder, 

"  1.  Question.  Do  you  find  saddles  now  issued  to  be  made  too  narrow  for  the  withers 
of  large  horses ;  if  so,  what  increase  in  width  is  necessary,  and  what  percentage  shonld 
be  made  of  the  increased  sizeT 

"  Answer. 

*^2.  Question.  Do  you  think  any  protection  required  for  the  soldier,  in  the  way  of 
sweat-leathers  or  saddle-skirts  f 

^'Answer. 

''  3.  Question.  Would  yon  prefer  the  hair  girth,  or  oincha,  to  linen  webbing  or  the 
present  girth  f 

"Answer. 

"  4.  Question.  Would  you  prefer  the  cincha-strap  fastening  instead  of  the  buckle- 
fastening  now  in  useT 

"Answer. 

"  5.  Question.  Would  you  prefer  a  leather  or  a  canvas  saddle-bag  f 

"Answer. 

"6.  Question.  Can  you  recommend  a  curb-bit  for  cavalry  better  than  the  one  now  in 
use,  or  any  changes  therein  T 

"Answer. 

"  7.  Question.  Do  you  desire  a  light  halter-chain  in  addition  to  the  leather  halter- 
strap,  for  use  in  garrison  or  elsewhere  f 

"Answer. 

"  8.  Question.  Can  you  recommend  any  change  in  the  curry-comb  t 

"Answer. 

"  9.  Question.  Can  you  recommend  any  change  in  the  horse-bmsh  T 

"Answer. 

"  lU.  Question.  Can  you  recommend  any  change  in  the  lariat  T  One  made  of  horse- 
hair is  proposed. 

"Answer. 

"  11.  Question.  Can  you  snggest  any  change  in  the  picket-pint 

"Answer. 

"  12.  Question.  Do  you  think  it  desirable  to  issue  a  dark-blue  felt  saddle-cloth  in  ad- 
dition to  the  saddle-blanket  now  issued  f 

"Answer. 
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"  13.  Qnestion.  What  sn^gestioDs  have  you  to  make  in  regard  to  side-lines,  especially 
as  to  the  length  of  chains  f 

"Answer. 

**  14.  Question.  It  is  proposed  to  furnish  iron  pins  3  feet  long,  with  rings  at  top,  in 
order  1o  fasten  the  picket-line  close  to  the  ground  while  in  the  field.  Would  this  be 
desirable  f 

^'Answer. 

"  15.  Question.  Should  the  saber-slings  be  atta«3hed  to  the  belt  by  two  straps 
at  one  point,  after  the  plan  of  Stuart's  attachment,  or  from  two  separate  points  as 
heretofore  ? 

"Answer. 

'*16.  Question.  Can  you  suggest  any  changes  in  the  present  pistol-holster  7  Since 
the  adoption  of  metallic  ammnnition  is  the  flap  necessary,  or  can  a  strap  be  substi- 
tuted? 

"Answer. 

"  17.  Question.  Do  you  desire  to  make  any  suggestions  in  regard  to  the  carrying  of 
carbine  or  of  pistol  ammunition  in  garrison  or  in  field  ? 

"Answer. 

"  IB.  Qnestion.  What  is  your  opinion  of  the  mountain-howitzer  forge  now  issued 
under  General  Orders  No.  60,  War  Department,  June  29, 1872  ? 

"Answer. 

"  19.  Question.  It  is  proposed  to  carry  the  portable  forge,  tools,  and  material  for  the 
blacksmith  and  saddler  in  a  two- wheeled  vehicle  made  for  the  purpose.  Do  you  think 
this  desirable  or  notf 

"Answer. 

"  20.  Question.  What  manufacture  of  horseshoes  do  you  prefer  ? 

"Answer. 

"21.  Question.  What  manufacture  of  horseshoe-nails  do  you  prefer? 

"Answer. 

"  22.  Question.  What  sizes  of  horseshoes  should  be  issued  and  what  proportion  of 
each  size,  and  what  amount  for  a  six  months'  supply  T 

"Answer. 

"23.  Question.  What  additions  or  changes  do  you  propose,  in  kind  and  amount,  in 
the  saddlers'  tools  as  now  issued  ? 

"Answer. 

"  24.  Question.  What  additions  or  changes  do  you  propose,  in  kind  or  amount,  in  the 
blacksmiths'  tools  as  now  issued  t 

"Answer. 

"25.  Question.  If  the  Naddlers'  horse  is  atlopted  for  use  in  garrison,  can  the  separate 
clamp  be  dispensed  with  ? 

"Answer. 

"26.  Question.  What  additions  or  changes  do  you  propose  in  the  saddlers'  material 
as  now  issued  for  a  six  months'  supply  ? 

"Answer. 

"27.  Question.  Is  the  quantity  of  horseshoe-nails,  as  now  issued,  sufficient  for  a  six 
months'  supply? 

"Answer. 

"28.  Question.  Have  you  trietl  the  Collins  prepared  harness-oil;  if  so,  do  you  pre- 
fer it  to  neat's- foot  oil  ? 

"Answer. 

"29.  Make  any  general  suggestions  that  yon  may  desire." 

The  board  considered  the  time  that  should  be  allowed  to  hear  from  tho.  cavalry  offi- 
cers written  to,  and  to  have  the  necessary  patterns  made,  and  the  necessity  for  an  ad- 
journment during  that  time  was  decided  upon. 

By  direction  of  the  boanl  a  telegram  was  sent  to  the  Chief  of  Ordnance,  asking 
whether  the  commanding  officer  of  Leavenworth  Arsenal  was  authorized  to  furnish  a 
clerk  for  the  use  of  the  board. 

ADJOURNMENT   UNTIL   FEBRUARY   20,   1874. 

A  resolution  was  adopted  "  that  when  the  board  adjourned  it  will  be  adjourned  until 
February  20,  1874,  in  order  to  give  the  time  required  for  the  construction  of  patterns, 
and  to  olitain  information  from  cavalry  officers  at  remote  stations." 

A  communication  was  directed  to  be  sent  to  the  Adjutant-General,  United  Stiites 
Army,  explaining  the  reasons  for  the  a<ljournment  of  the  hoard  until  February  20, 1H74, 
and  requesting  authority  to  call  upon  thecomnmndingofficerof  the  Watervliet  Arsenal, 
New  York,  for  the  manufacture  of  certain  samples  and  patterns,  and  inibruiat ion  desired 
by  the  board. 
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In  the  event  of  obtaining  the  anthority  asked  for  in  the  above  letter,  the  recorder 
was  directed  to  correspond  with  the  commanding  officer  of  the  Watervliet  Areenali 
and  request  the  manufai-ture  of  the  patterns,  and  call  for  the  information  required. 

The  recorder  was  directed  to  request  information  upon  nickle-plated  bits  from  the 
commanding  officer  of  Springfield  Armory,  and  to  ask  the  Chief  of  Ordnance  to  furnish, 
for  the  use  of  the  board,  a  set  of  standard  gauges  for  the  saddle-tree. 

During  the  adjournment  of  the  board  the  recorder  was  directed  to  receive  all  official 
communications,  and  to  carry  on  any  correspondence  that  might  be  necessary,  the 
whole  to  be  submitted  to  the  board. 

The  board  then  adjourned. 

February  20, 1874—10  a.  in. 

The  board  met  pursuant  to  adjournment. 

Present:  1.  Col.  Innis  N.  Palmer, Second  Calvary  ;  2.  Capt.  J.  J.  Upham,  Sixth  Cav- 
alry ;  3.  Capt.  A.  Mordecai,  Ordnance  Department ;  4.  Capt.  L.  H.  Carpenter,  Tenth 
Cavalry. 

Absent :  1.  Capt.  Guy  V.  Henry,  Third  Cavalry. 

A  communication  from  Capt.  Guy  V.  Henry,  Third  Cavalry,  dated  February  12, 1874, 
was  reiid,  stating  that  be  was  under  medical  treatment,  and  therefore  would  be  pre- 
vented from  being  present  at  the  meeting  of  the  board.    Filed  as  a  part  of  the  record. 

A  letter  was  written  to  the  Adjutant-General  of  the  Array,  informing  him  of  the 
absence  of  Cant.  Guy  V.  Henr^',  and  the  cause. 

The  board  tnen  adjourned. 


Fkbkuary  21,  1874—10  a.  m. 

The  board  met  pursuant  to  adjournment. 

Present :  1.  Col.  Innis  N.  Palmer,  Second  Cavalry  ;  2.  Capt.  J.  J.  Uphara,  Sixth  Cav- 
alry; 3.  Capt.  A.  Mordecai,  Ordnance  Department;  Capt.  L.  H.  Carpenter,  Tenth 
Cavalry. 

Absent :  1.  Capt.  Guy  V.  Henry,  Third  Cavalry. 

The  following  papers  were  submitted  to  the  board : 

1.  Copy  of  a  letter  from  Capt.  J.  G.  Trimble,  First  Cavalry,  dated  January  10,  1874, 
to  the  Chief  of  Ordnance^  United  States  Army,  referred  to  the  board  by  the  Chief  of 
Ordnance,  containing  criticisms  on  the  **  new  cavalry  equipments,''  and  especially 
recommending  the  belt  with  loops  for  cartridges  for  tield-service. 

2.  Communication  from  the  Ordnance-Office,  dated  January  22,  1874,  contirming 
telegram  of  same  date,  authorizing  the  commanding  officer  of  Leavenworth  Arsenal 
to  furnish  a  clerk  for  tue  use  of  the  board. 

3.  Letter  from  M(\jor  N.  B.  Sweitzer,  Second  Cavalry,  dated  January  23, 1H74,  stating 
his  vi<^ws  upon  the  equipment's  and  accouterments,  and  inclosing  communieatifms  upon 
the  same  subject  from  Capt.  Lewis  Thompson,  Second  Cavalry,  aud  Capt.  George  L. 
Tyler,  Second  Cavalry. 

4.  (.'opy  of  instructions  from  the  Chief  of  Ordnance  to  the  commanding  officer  of 
Watervliet  Arsenal,  date<l  January  27, 1874,  directing  him  to  prepare  such  samples  and 
furnish  such  information  as  may  be  desired  by  the  board  of  cavalry  e<iuipments. 
Furnished  for  the  information  of  the  board  by  tlie  Chief  of  Ordnance. 

Ty.  Copy  of  a  letter  to  the  commanding  officer  of  the  National  Armory,  Springfield, 
Mass.,  dated  January  28,  1874,  requesting  information  upon  the  subject  of  nickel-plat- 
ing, any  clianges  or  improvements  that  may  have  been  made  in  the  process,  the  proba- 
ble coj*l  of  plating  bit-s,  &c. 

6.  Copy  c»f  lettiT  written  to  Capt.  C.  B.  McLellan,  Sixth  Cavalry,  dated  January  28, 
1874,  requesting  him  to  furnish  the  boanl  with  a  sample  of  the  picket-pin  invented  by 
his  first  sergeant. 

7.  Communication  from  Capt.  John  Mix,  Second  Cavalrj^  dated  January  30,  1874, 
recommending  that  the  leather  parts  of  the  horse-equipments  be  issued  separately 
when  culled  for  l^'  company  commanders. 

8.  Communication  from  the  Adjutant-General,  United  States  Army,  Washington,  D. 
C,  date.1  January  30,  1874,  stilting  that  the  commanding  otficerof  Watervliet  Arsenal 
was  instructed  to  prepare  such  samples  and  furnish  such  information  as  might  be 
desirwl  by  the  board. 

9.  Copy  of  letter  written  to  Col.  B.  II.  Orierson,  Tenth  Cavalry,  dated  January  31, 
1874,  requesting  him  to  furnish  t-o  the  board  samples  of  the  horscHhoe  invent<Mi  by  Mr. 
Kiernan,  chief  farrier  of  the  cavalry-depot,  Saint  Louis,  M«).,  and  samples  of  the 
clinching-t«mgs  and  curb-bit  of  snring-steel  recommended  by  him,  together  with  such 
reports  and  information  in  regara  to  these  articles  as  might  bo  obtainable. 

10.  Copy  of  letter  written  to  the  commanding  officer  «»f  Wat«*rvliet  Arsenal.  New 
York,  dated  January  31, 1874,  requesting  him  to  pr^^pare  sa!nplcs  of  articles  mentioned 


Google 


Digitized  by  VjOOQ 


CHIEF    OF    ORDNANCE.  311 

therein  for  the  use  of  the  board;  descriptions  to  be  famished  by  the  commanding 
ofl&cer  of  Leavenworth  Arsenal. 

11.  Letter  from  Capt.  Henry  E.  Noyes,  Second  Cavalry,  submitting  patterns  of  lariat, 
pick»-t-]>in,  and  pistol-holster;  dated  February  2,  1874. 

12.  Communication  from  Maj.  J.  G.  Benton,  Ordnance  Department,  commanding 
National  Armory,  Springfield,  Mass.,  dated  February  4,  167A,  giving  information  upon 
the  subject  of  nickel-plating. 

13.  Communication  from  the  Chief  of  Ordnance,  United  States  Army,  dated  Feb- 
ruary 5,  1H74,  submitting  the  following  patterns  fur  the  consideration  of  the  board: 

One  feed-bag,  pre^ent^d  by  the  American  Horse-Feeder  Company,  Boston,  Mass. 

Three  bridles,  submitted  by  James  H.  Wilson,  Nashville,  Tenn. 

One  side-line. 

One  G.  W.  Barneses  pully  bridle-bit. 

On«  watering-bridle. 

One  bridle. 

One  Holmes's  belly-band  fastener. 

14.  Recommendations  from  oflBcers  of  the  First  Cavalry  upon  the  supply-table  of 
tools  and  materials,  forwarded  by  Col.  Alvan  C.  Gillem,  First  Cavalry,  to  the  Chief  of 
Ordnance,  and  referred  from  the  Ordnance-OflBce  to  the  board  on  cavalry  equipments, 
in  an  indorsement  dated  February  6,  1874.  The  substance  of  these  recommendations 
is  contained  in  a  paper  attached  to  these  proceedings  and  marked  "Abstract  F." 

15.  Letter  from  Capt.  A.  Mordecai,  Ordnance  Department,  commanding  Leavenworth 
Arsenal,  dated  February  10,  1874,  submitting  one  of  Wait's  patent  feed-bags  and  two 
side-lines  for  the  examination  of  the  board. 

16.  Copy  of  communication  written  to  the  Chief  of  Ordnance,  dated  February  11, 
1874,  acknowledging  the  receipt  of  a  letter  from  the  Ordnance-Office,  dated  February 
6,  1^4,  and  of  the  patterns  mentioned  therein. 

17.  Copy  of  Special  {Orders  No.  27,  War  Department,  Adjutant-GeneraVs  Office, 
February  9,  1874,  directing  Col.  Innis  N.  Palmer,  Second  Cavalry,  the  president  of  the 
board,  to  visit  Watervliet  Arsenal,  New  York,  on  business  relating  to  the  manufacture 
of  articles  for  the  use  of  the  board,  and  upon  completing  this  to  return  to  Fort  Leaven- 
worth, Kansas. 

18.  A  communication  from  the  Chief  of  Ordnance,  dated  February  9,  1874,  stating 
that  many  complaints  have  been  made  to  the  Ordnance-Office  in  relation  to  the  quality 
of  horseshoes,  Iborseshoe-nails,  and  blacksmiths'  and  farriers'  tools  now  issued,  and 
inviting  the  attention  of  the  board  to  the  matter. 

19.  Copy  of  a  letter  written  to  the  Chief  of  Ordiiince,  dated  February  11,  1874, 
requesting  to  be  furnished  with  a  set  of  standard  gauges  for  the  saddle-tree,  for  the 
use  of  the  board. 

20.  A  communication  from  Capt.  Wm.  R.  Shoemaker,  M.  S.  K.  O.,  dated  February  12, 
1874,  acknowledging  the  receipt  of  the  circular  letter  of  the  board,  and  stating  that 
he  agrees  with  the  opinions  of  Capt.  William  McCleave,  Eighth  Cavalry,  and  submits 
model  of  a  new  cavalry-bit. 

21.  A  letter  from  Capt.  A.  Mordecai,  Ordnance  Department,  commanding  Leaven- 
worth Arsenal,  dated  February  17, 1874,  transmitting  list  of  stores  Hud  papers  subfuitted 
by  him  to  the  board  on  cavalry  equipments,  stat-ed  as  follows : 

1.  A  list  of  ord nance-stores  laid  before  the  board  January  10,  1874,  in  accordance 
with  instructions  from  the  Chief  of  Ordnance,  dated  December  16,  1874. 

2.  A  list  of  experimental  cartridge-boxes  laid  before  the  board  January  10,  1874. 

3.  Copy  of  a  letter  from  Capt.  A.  Mordecai,  Ordnance  Department,  commanding 
Leavenworth  Arsenal,  to  the  commanding  officer  of  Watervliet  Arsenal,  New  York, 
dated  .January  31,  1874,  giving  a  list  of  the  articles  sent  to  aid  in  making  samples 
desired  by  the  board. 

4.  Copy  of  detailed  instructions  sent  by  Capt.  A.  Mordecai,  Ordnance  Department, 
commanding  Leavenworth  Arsenal,  to  the  commandingofficer  of  Watervliet  Arsenal,  of 
samples  desired  by  the  board  to  be  fabricated  at  that  arsenal. 

5.  Copy  of  letter  from  Capt.  A.  Mordecai,  Ordnance  Department,  commanding 
Leavenworth  Arsenal,  dated  February  2,  1874,  transmitting  the  above  detailed  instruc- 
tions. 

6.  Cc»py  of  letter  received  by  Capt.  A.  Mordecai,  Ordnance  Department,  commanding 
Leavenworth  Arsenal,  from  the  commanding  officer  of  the  National  Armory,  Spring- 
field, Mass.,  dated  February  4,  1874,  giving  the  kind  and  amount  of  materials  best 
suited  for  cleaning  small-arms  and  brass- work. 

22.  A  letter  from  Capt.  C.  B.  McLellan,  Sixth  Cavalry,  dated  February  12,  1874, 
inclosing  model  of  a  picket-pin  for  the  consideration  of  the  board. 

23.  A  Tetter  from  Cai)t.  A.  Mordecai,  Ordnance  Department,  commanding  Leaven- 
worth Arsenal,  dated  February  18,  1874,  transmitting  a  list  of  articles  submitted  for 
the  examination  of  the  board,  with  the  price  of  each  stated. 

24.  Copy  of  a  letter  written  to  the  commanding  officer  of  Watervliet  Arsenal,  New 
York,  February  15,  1874,  requesting  certain  patterns  made  in  addition  to  those  asked 
for  in  a  previous  communication. 
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25.  Letter  from  Major  Merrill,  Seventh  Cavalry,  dated  February  21,  1874,  describiDf^ 
a  pattern  of  curry-comb  submitted  by  hiui. 
All  of  the  foregoing  papers  were  read  and  filed. 
The  following  articles  were  examined  by  the  board : 

1.  A  drawing  of  the  Kieman  horseshoe,  from  Col.  B.  H.  Grierson,  Tenth  Cavalry. 

2.  Model  for  sweat-leathers,  from  Captain  Spaulding,  Second  Cavalry. 

3.  Drawing  for  curb-bit,  from  Captain  Spaulding,  Second  Cavalry. 

4.  Pattern  of  picket-pin,  from  Captain  Spaulding,  Second  Cavalry. 

5.  Belt,  with  loops  for  cartridges,  from  Captain  Bernard,  First  Cavalry. 

6.  Drawing  of  curb-bit,  from  Major  Dn  Bois,  Third  Cavalry. 

7.  Model  of  curb-bit,  from  Capt.  W.  R.  Shoemaker,  M.  S.  K.  O. 

8.  Model  of  picket-pin,  from  Capt.  C.  B.  McLellan,  Sixth  Cavalry. 

9.  Patt^jrns  for  curb-bit,  lariat,  picket-pin,  and  pistol-hohiter,  from  Capt.  Henry  E. 
Noyes,  Second  Cavalry. 

Articles  submitted  by  Capt.  A.  Mi>rdecai,  Ordnance  Department,  commanding  Leav- 
enworth Arsenal,  as  follows : 

One  felt  saddle-cloth,  gray,  bonnd  yellow. 

One  fd'lt  saddle-cloth,  blue,  bound  yellow. 

One  felt  sa^ldle-cloth,  gray. 

One  felt  saddle-cloth,  blue. 

One  horse-brush,  No.  lOl. 

One  horse-brush,  No.  401. 

One  curry-comb,  No.  18. 

One  curry-comb,  No.  480. 

Two  hair  cinchas. 

Four  cincha  straps. 

One  pair  California  saddle-bags. 

One  hair  lariat. 

Two  pair  backntraps. 

Two  waist-belts  and  plates,  non-commissioned  oflScers*. 

The  prices  of  the  articles  submitted  by  Captain  Mordecai  were  stated  by  him  in  the 
listsulmiitted. 

10.  Feed-bag,  presented  by  American  Horse-Feeder  Company,  Boston,  Mass. 

11.  Three  bridles,  made  by  James  H.  Wilson,  of  Nashville,  Tenn. 

12.  Side-line. 

VX  G.  W.  Barnes's  pulley  bridle-bit. 

14.  Watering-bridle. 

15.  Bri<lle. 

16.  Homch's  belly-band  fastener. 

The  above,  from  No.  10  to  16,  received  from  the  Ordnance-Office. 

17.  Wait's  patent  feed-bag,  from  Capt.  A.  Mordecai,  Ordnance  Department. 
IH.  Two  Hide-lines,  from  Capt.  A.  Mordecai,  Ordnance  Department. 

19.  Hopple**,  presented  by  Col.  I.  N.  Palmer,  Second  Cavalry. 

20.  Side-lines,  presented  by  Col.  I.  N.  Palm«r,  Second  Cavalry. 

21.  Picket-pin,  presented  by  Lieut.  W.  C.  RawoUe,  Second  Cavalry. 
The  board  then  adjourned. 


February  23, 1874 — 10  a,  m. 

The  board  met  pursuant  to  adjournment. 

Present:  1.  Col.  I.  N.  Palmer,  Second  Cavalrj' ;  2.  Capt.  J.J.  Upham,  Sixth  Cavalrj*; 
3.  Capt.  A.  Monlecai,  Ordnance  Department ;  4.  Capt.  L.  H.  Carpenter,  Tenth  Cavalry. 

Absent :  1.  Capt.  Guy  V.  Henr>',  Third  Cavalry. 

The  following  paper  wa^  read  to  the  l>oard  : 

1.  A  letter  from  Capt.  D.  G.  Gonlon,  Second  Cavalry,  with  indorsements,  upon  the  trial 
of  the  hopples  submitted  by  Col.  I.  N.  Palmer,  Second  Cavalry,  referred  to  the  board 
by  the  Chief  of  Ordnance  in  the  indorsement  date<l  February  17, 1874. 

The  patterns  expected  from  Watervliet  Arsenal  not  having  been  received,  a  telegram 
was  sent  te  the  commanding  officer  of  that  arsenal,  requesting  to  be  informed  when 
the  samples  would  be  forwarded. 

A  belt,  with  loops  for  cartridges,  showing  the  manner  in  which  the  belt-holster  and 
pistol-pouch  conld  be  carried,  was  received  from  Capt.  E.  R.  Wells,  Second  Cavalry,  and 
examined  by  the  board. 

The  board  then  afljourncd. 


February  24,  1874 — 10  a.  m. 

The  board  met  pursuant  to  adjournment. 

Present :  1.  Col.  I.  N.  Palmer,  Second  Cavalry ;  2.  Capt.  J.  J.  Upham,  Sixth  Cavalry  ; 
3.  Cupt.  A.  Mordecai,  Onluance  Dep.'irtmeut:  4.  Capt.  L.  H.  Carpenter,  Tenth  Cavalry. 
Ab>ent  :  I.  Capt.  Guy  V.  Henry,  Third  Cavalry. 
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Au  answer  was  received  to  the  telegram  sent  to  the  commamlinj;  officer  of  Water- 
vliet  Arseualy  New  York^  Htatiog  that  the  patterns  would  he  forwarded  on  the  25th 
instant. 

In  coDseqiience  of  the  delay  and  inconvenience  caascd  hy  the  necessity  of  having 
samples  and  patterns  desired  by  the  board  made  at  Watervliec  Arsenal,  a  comomnica- 
tion  was  directed  to  the  Adjutant-General,  United  States  Army,  asking  for  authority 
to  adjourn  to  Watervliet  Arsenal,  in  order  to  expedite  the  business  before  the  board. 

A  letter  was  written  to  the  commanding  officer  of  Watervliet  Arsenal,  New  York,  re- 
questing him  to  make  two  curb-bits  of  steel,  after  models  submitted  hy  Capt.  W.  R. 
Shoemaker,  M.  S.  K.  O.  The  models  and  letter  of  Captain  Shoemaker  describing  them 
were  forwarded  for  the  information  of  Colonel  Hagner,  with  the  request  that  they  be 
returned. 

The  board  then  adjourned. 


February  25,  1874—10  a.  m. 

The  board  met  pursuant  to  a<ljournment. 

Present :  1.  Col.  I.  N.  Palmer,  Second  Cavalry ;  2.  Capt.  J.  J.  Upham,  Sixth  Cavalry ; 
3.  Capt.  A.  Mordecai,  Ordnance  Department ;  4.  Capt.  L.  H.  Carpenter,  Tenth  Cavalry. 

Absent:  1.  Capt.  Guy  V.  Henry,  Third  Cavalry. 

A  communication  from  Capt.  A.  Mordecai,  Ordnance  Department,  commanding  Leav- 
enworth Arsenal,  was  read,  submitting  two  samples  of  Hazen's  cartridge-belt,  with 
loops  for  cartridges. 

A  list  of  the  patterns  submitted  to  the  board,  not  enumerated  in  Appendix  I  and  Ap- 
pendix II,  was  made,  and  is  attached  to  these  proceedings,  and  marked  Appendix  III. 

The  board  considered  and  discussed  the  various  patterns  submitted. 

The  board  then  adjourned. 


February  26,  1874—10  a.  m. 
The  board  met  pursuant  to  adjournment. 

Present :  1.  Col.  I.  N.  Palmer,  Second  Cavalry  ;  2.  Capt.  J.  J.  Upham,  Sixth  Cavalry ; 
3.  Capt.  A.  Mordecai, Ordnance  Department;  4.  Capt.  L.  H. Carpenter,  Tenth  Cavalry. 
Absent :  1.  Capt.  Guy  V.  Henry,  Third  Cavalry. 

CAVALRY  officers'   SABERS. 

In  accordance  with  the  request  of  the  Chief  of  Ordnance,  expressed  in  letter  of  De- 
cember 24, 1873,  the  board  procee4led  to  examine  the  samples  of  cavalry  officers'  sabers 
■ubmitted  to  it,  and,  nimu  consideration,  decided  to  recommend  the  manufacture  of 
the  sample  marked  "  Saber  No.  1,"  altered  as  follows :  to  have  tip  of  scabbard  similar  to 
that  on  saber  No.  2,  and  the  weight  of  the  hilt  reduced  as  much  as  possible. 

A  letter  was  written  to  the  Chief  of  Ordnance,  notifying  him  of  this  action. 

ACTION  OF  THE   BOARD   UPON  CERTAIN    PATTERNS   AND  MODELS  SUBMITTED  TO   IT. 

The  following  was  agreed  to  unanimously  : 

Upon  examination  and  discussion  of  the  patterns  submitted  to  the  board,  as  shown 
in  the  lists  marked  Appendix  I  aud  Appendix  III,  attached  to  these  proceedings,  it 
was  resolved  that  the  board  throw  aside  all,  as  being  unsuited  for  the  cavalry  service,, 
excepting  the  following,  which  are  retained  for  further  consideration,  viz  : 

One  cartridge-box,  marked  F,  with  tin  holder  for  cartridges. 

One  cartridge-box,  marked    F,  with  wooden  holder  for  cartridges. 

One  cartridge-pouch,  marked    E. 

One  cartridge-pouch,  (Dyer's  pattern.) 

One  Hazen's  cartridge-belt,  with  double  row  of  loons. 

One  belt  with  loops,  from  Captain  Bernard,  First  Cavalry. 

One  belt  with  loops,  from  Benicia  Arsenal,  submitted  by  Capt.  A.  Mordecai,  Ordnance 
Department. 

One  belt  with  loops,  from  Capt.  E.  R.  Wells,  Second  Cavalry. 

One  drawing  of  curb-bit,  from  Major  Du  Bois,  Third  Cavalry. 

Two  models  <if  curb- bit,  from  Capt.  W.  R.  Shoemaker,  M.  S.  K.  O. 

One  drawing  of  curb-bit,  fr  m  Capt.  H.  E.  Noyes,  S«*cond  Cavalry. 

One  side-line,  submitted  bv  Col.  I.  N.  Palmer,  Second  Cavalry. 

One  side-line,  made  by  Colonel  Mordecai,  at  request  of  board. 

One  picket-pin,  from  William  Lyon. 

One  model  of  sweat-leather,  from  Captain  Spaulding,  Second  Cavalry. 

One  lariat,  from  Major  Merrill,  Seventh  Cavalry. 

One  hair  lariat,  from  Benioia  Arsenal,  through  Colonel  Mordecai. 

One  drawing  of  Kiernan  horse-shoe,  from  Col.  B.  H.  Grierson,  Tenth  Cavalry* 

One  curry-comb  No.  2,  from  Major  Merrill,  Seventh  Cavalry. 

One  curry-comb  No.  18,  from  Colonel  Mordecai. 
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One  liorse-briisb,  No.  101,  from  Colonel  Mordecai. 

One  horse-brush,  No.  401,  from  Colonel  Mordecai. 

One  felt  8;iddle-cloth,  gray,  bound  yellow,  from  Colonel  Mordecai. 

One  felt  saddle-cloth,  blue,  bound  yellow,  from  Colonel  Mordecai. 

One  felt  siwldle-cloth,  gray,  from  Colonel  Mordecai. 

Oiic  t'fit  saddle-cloth,  blue,  from  Colonel  Mordecai. 

Two  hair  cinchan,  from  Henicia  Arsenal,  through  Colonel  Mordecai. 

Four  cincba  straps,  from  Beuicia  Arsenal,  through  Colonel  Mordecai. 

One  California  saddle-bags,  from  Benicia  Arsenal,  through  Colonel  Mordecai. 

One  saddle-bags,  made  by  Colonel  Mordecai,  at  request  of  board. 

One  Uomes's  belly-band  fastener,  from  Ordnance-Office. 

The  board  then  adjourned. 


February,  27,  1874—10  a.  m. 

The  board  met  pursuant  to  adjonrDmont. 

Present:  1.  Col.  I.  N.  Palmer,  Second  Cavalry;  2.  Capt.  J.  J.  Uphara,  Sixth  Cavalry  ; 
3.  Capt.  A.  Mordecai,  Ordnance  Department ;  4.  Capt.  L.  H.  Carpenter,  Tenth  Cavalry. 

Absent:  1.  Capt.  Guy  V.  Henry,  Third  Cavalrj-. 

A  letter  wao  received  from  Lieut.  Col.  John  P.  Hatch,  commanding  Fourth  Cavalry, 
recommending  changes  in  the  supply-table  to  the  Chief  of  Ordnance.  Referred  to  the 
board,  from  the  Ordnance-Office,  in  an  indorsement  dated  February  24,  1874. 

The  substance  of  this  paper  is  contained  in  Abstract  F. 

A  communication  was  received  from  Col.  P.  V.  Hagiier,  Ordnance  Department,  com- 
manding Watervliet  Arsenal,  New  York,  dated  February  25,  1874,  transmitting  a  list 
of  the  samples  fabricated  by  his  direction,  in  accordance  with  the  request  of  the  board, 
and  stating  his  opinion  upon  various  changes  suggested  in  the  cavalry  equipments  and 
accou  t^rmen  ts. 

The  patterns  from  Water>'liet  Arsenal  not  having  arrived,  and  the  board  deeming  it 
inexpedient  to  proceed  until  they  were  received,  adjourned  until  March  4,  1874. 


March  4,  1874—10  a.  m. 

The  board  met  pursuant  to  adjournment. 

Present:  1.  Col.  I.  N.  Palmer,  Second  Cavalry ;  2.  Capt.  J.  J.  Upham,  Sixth  Cavalry; 
3.  Capt.  A. Mordecai,  Ordnance  Department;  4.  Capt.  L.  H.  Carpenter,  Tenth  Cavalry. 

Absent:  1.  Capt.  Guy  V.  Henry,  Third  Cavalry. 

A  pattern  of  curb-bit,  invented  by  Mr.  M.  A.  Peun,  was  received  from  the  Ordnance- 
Office,  together  with  a  description  of  the  invention,  referred  to  the  board  by  the  Chief 
of  Ordnance  in  an  indorsement  dated  February  28,  1874. 

The  i)jii>er8  were  read  and  the  patterns  examined.  Consideration  upon  the  matter 
was  deferred. 

A  communication  was  read  from  Capt.  George  L.  Tyler,  Second  Cavalry,  describing 
his  patterns  of  scon  ting- belt,  with  loops  for  cartridges,  and  pistol-holster  and  cartridge- 
box. 

The  patterns  described  in  the  ab<»ve  letter  having  been  received  were  examined.^ 

A  telegram  was  received  from  the  Adjutant -General,  United  States  Army,  Washing- 
ton, D.  C,  dat«d  March  4,  1874,  approving  the  request  of  the  board  to  adjouru  to 
Watervliet  Arsenal. 

The  patterns  fabricated  at  Watervliet  Arsenal,  by  request  of  the  board,  were  received 
and  examined. 

The  board  then  adjourned. 


March  5, 1874 — 10  a.  m. 

The  board  met  pursuant  to  adjournment. 

Present:  1.  Col.  I.  N.  Palmer,  Second  Cavalry;  2.  Capt.  J.  J.  Upham,  Sixth  Cavalry; 
3.  Capt.  A.  Mordecai,  Ordnance  Department;  4.  Capt.  L.  H.  Carpenter, Tenth  Cavalry. 

Absent:  1.  Capt.  Guy  V.  Henry,  Third  Cavalry. 

A  letter  was  read  from  Capt.  A.  Mordecai,  Ordnance  Department,  commanding  Leav- 
enworth Arsenal,  dated  March  r>,  1874,  stating  that  the  price  of  the  back-straps  for  the 
saddle,  as  furnished  from  Benicia  Arsenal,  is  $1.04,  instejid  of  52  cents  as  given  in  a 
previous  letter. 

RESOLUTION  TO   ADJOURN   UNTIL  MARCH  25, 1874. 

The  board  having  completed  its  business  as  far  as  practicable  at  Fort  Leavenworth, 
and  desiring  to  give  a<lditiona1  time  to  receive  answers  to  the  circular-letter  of  the 
board  from  a  number  of  prominent  cavalry  officers  stationed  at  distant  posts,  who 
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have  not  been  heard  from,  and  the  necessary  time  for  the  commanding  officer  at 
Watorvliet  Arsenal  to  fabricate  and  alter  patterns,  it  was — 

Iief<olredf  That,  iu  accordance  with  authority  granted  by  the  War  Department,  the 
board  adjourn  to  meet  at  Watervliet  Arsenal  on  the  25th  instant,  and  that  Capt.  J.  J. 
Upham,  Sixth  Cavalry,  a  member  of  the  board,  be  directed  to  proceed  with  as  little 
deJaj-  as  possible  to  West  Troy,  N.  Y.,in  order  to  personally  inform  the  commanding 
officer  of  Watervliet  Arsenal  of  the  detailed  instructions  required  iu  making  and  alter- 
ing the  proposed  patterns. 

A  letter  was  written  to  the  commanding  officer  of  Watervliet  Arsenal,  requesting 
him  to  make  and  alter  certain  patterns  mentioned  in  a  list  furnished  to  Capt.  J.  J, 
Upham,  Sixth  Cavalry,  who  is  instructed  to  give  the  detailed  instructions,  personally, 
necessary  in  the  fabrication  of  said  patterns. 

The  following  is  the  list  furnished  to  Capt.  J.  J.  Upham,  Sixth  Cavalry  : 

1.  Saddle,  arranged  for  the  cincha  straps,  after  the  California  style. 

2.  Sweat-leathers,  after  patterns  of  Captain  Spaulding,  Second  Cavalry. 

3.  Hood  for  stirrups,  to  extend  one-half  inch  below  the  bottom  of  stirrup. 

4.  Curb-bit ;  pattern  made  at  Wat^jrvliet  Arsenal,  by  request  of  the  board,  to  bo 
lighter. 

5.  Halter-cha^n,  of  steel,  to  be  lighter  than  the  pattern  made  at  Watervliet  Arsenal, 
by  request  of  the  board. 

6.  A  lariat,  to  be  made  of  proper  thickness,  of  shoe-thread. 

7.  Lyon's  picket-pin,  altered. 

8.  Saddle- olanketB,  larger  and  of  heavier  material  than  the  pattern  now  in  service. 

9.  Side-Hue,  according  to  pattern  furnished,  with  double  billet  and  t^-inch  roUer- 
bnckle. 

10.  Saddle-bags,  to  be  made  same  size  as  the  canvas  saddle-bag,  mentioned  in  Ord- 
nance Memoranda  No.  13,  of  fair  and  black  bridle-leather. 

11.  Saber-belt,  slides  for  saber-slings  to  be  made  flat,  of  brass ;  loops  for  cartridges, 
after  patterns  furnished. 

12.  Pistol-holster,  to  be  furnished  with  a  strap  instead  of  flap. 

13.  Cartridge-pouch  for  pistol. 

A  letter  was  written  to  the  Adjutant-General,  United  States  Army,  reporting  the  ad- 
journment of  the  board  until  the  25th  instant,  and  stating  reasons. 
The  board  then  adjourned. 


Watekvliet  Arsenal,  N.  Y.,  March  25, 1874—10  a.  m. 

The  board  met  pursuant  to  a(\journment. 

Present:  1.  Capt.  J.  J.  Upham, Sixth  Cavalry;  2.  Capt.  A.  Mordecai, Ordnance  De- 
partment; 3.  Capt.  L.  H.  Carpenter,  Tenth  Cavalry. 

Absent :  1.  Col.  I.  N.  Palmer,  Second  Cavalry ;  2.  Capt.  Guy  V.  Henry,  Third  Cav- 
alry. 

ORDER   RELIEVING   CAPT.   GUY  V.  HENRY,  THI«D  CAVALRY,  AS   A   MEMBER,  AND   DETAIL- 
ING CAPT.  WILLIAM   HAWLEY,  THIRD  CAVALRY,  IN   HIS   STEAD. 

Special  Orders  No.  45,  War  Department,  Adjutant-GeneraVs  Office,  Washington,  D.  C. 
March  2, 1874,  was  read,  relieving  Capt.  Guy  V.  Henry,  Third  Cavalry,  as  a  member  of 
the  board,  and  detailing  in  his  stead  Capt.  William  Hawley,  Third  Cavalry. 

Captain  Hawley  being  present,  reported  for  duty  with  the  board. 

A  letter  from  Captain  Mordecai,  Ordnance  Department,  commanding  Leavenworth 
Arsenal,  dated  March  12, 1874,  was  read,  stating  that  the  patterns  retained  for  further 
consiileration  had  been  forwarded  to  the  commanding  officer  of  Watervliet  Arsenal,  as 
requested  by  the  board. 

A  commnniciition  from  the  Ordnance-Office,  Washington,  D.  C,  dated  March  9, 1874, 
was  received,  transmitting  patterns  of  picket-pins  invented  by  Lieut.  F.  K.  Upham, 
l-lrst  Cavalry,  General  Albert  Pike,  and  the  picket-pin  adopted  by  the  Saint  Louis 
board.  (See  Ordnance  Memoranda  No.  11,  pp.  IH  and  20,)  with  two  letters  inclosed 
from  Lieut.  F.  K.  Upham,  describing  his  invention. 

These  papers  were  rea<l  and  filed. 

A  letter  from  Col.  B.  H.  Grierson,  Tenth  Cavalry,  superintendent  of  the  mounted  re- 
cruit ng  service,  was  received,  transmitting  four  communications  from  Mr.  John  Kier- 
nan,  chief  farrier  cavalrj- -barracks.  Saint  Lonis,  Mo.,  describing  patterns  of  curb-bits, 
made  of  spring-steel ;  two  patterns  of  clinching- tongs,  and  two  patterns  of  cast-steel 
horseshoes  invented  by  him. 

These  papers  having  been  read  by  the  board  were  filed  for  future  consideration. 

The  patterns  of  picket-pins  from  the  Ordnance-Office,  and  the  patterns  forwarded  by 
Col.  B.  H.  Grierson,  Tenth  Cavalry,  mentioned  in  the  foregoing  papers,  were  received 
and  examined. 

A  c  ^mmunication  from  the  Chief  v.f  Ordnance,  d.ited  March  11, 187 1,  was  received  and 
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read,  stating  that  the  coinmandiDg  oflScer  of  the  Watervliet  Arsenal  issued  February  25, 
1874,  to  the  coiumaudiug  ot!icer  of  Leavenworth  Arsenal,  three  gauges  for  inspecting 
cavalry  saddle-trees,  for  the  use  of  the  board. 

A  loiter  from  W.  B.  Johns,  and  inclosures,  were  read,  describing  his  patent  leggins, 
which  he  submitj*  for  the  consideration  of  the  board.  Referred  by  the  Chief  of  Ordnance 
in  an  indorsement  dated  March  10,  1874. 

The  pattern  of  leggins  described  in  the  above  papers  was  received  from  the  Ordnance- 
Office  and  examined  by  the  board. 

A  communication  from  Mr.  M.  A.  Penn  was  read,  describing  his  improved  combina- 
tion bridle-headstall,  which  he  submits  to  the  board.  Referred  by  the  Chief  of  Ord- 
nance in  an  indorsement  dated  March  2,  1874. 

The  headstall  was  received  from  the  Ordnance-Office  and  examined. 

A  letter  from  C^uartermaster-General  M.  C.  Meigs,  U.  8.  A.,  was  read,  submitting  a 
sample  of  the  Naraaqua  gun-sling,  used  by  the  British  officers  and  sportsmen  in  South 
Africa.  Referred  by  the  Adjutant-General  United  States  Army,  in  an  indorsement  dated 
March  7,  1H74. 

The  pattern  was  examined  by  the  board. 

A  copy  of  a  letter  from  Capt.  A.  Mordecai,  Ordnance  Department,  commanding  Leav- 
enworth Arsenal,  datefl  March  20,  1874,  was  read,  forwarding  patterns  and  articles  to 
the  Ordnance-Office,  which  were  referred  for  consideration  of  the  board  by  the  Chief  of 
Ordnance,  and  on  all  of  which  action  has  been  taken. 

The  board  then  adjourned. 


March  26,  1874—10  a.  m. 

The  board  met  pursuant  to  adjournment. 

Present:  1.  Capt.  .J.  J.  Upham,  Sixtli  Cavalry;  2.  Capt.  A.  Mordecai,  Ordnance  De- 
partment ;  3.  Capt.  William  Hawley,  Third  Cavalry  ;  4.  Capt.  L.  H.  Carpenter,  Tenth 
Cavalry. 

Absent:  1.  I.  N.  Palmer,  Second  Cavalry. 

TRANSPORTATION  OF  THE  GATUNO  GUN  WITH  CAVALRY. 

A  communication  was  received  from  the  Chief  of  Ordnance,  dated  March  25,  1874, 
stating  that,  by  authority  of  the  War  Department,  he  transmits  copies  of  letters  on  the 
manner  of  packing  the  Gatling  gun  on  pack-animals,  for  the  consideration  and  report 
of  the  board,  and  requests  that  the  board  determine  the  best  manner  of  transporting 
this  gun,  whether  on  a  carriage  or  on  a  pack-animal.  States,  also,  that  the  command- 
ing officer  of  the  National  Armory,  Springfield,  Mass.,  has  been  directed  to  send  to 
Watervliet  Arsenal  a  Gatling  gun,  pack-saddle,  &c. 

Capt.  John  R.  Edie,  Ordnance  Department,  appeared  before  the  board  and  presented 
tiie  G;«tling  gun,  pack-saddle,  &c.,  forwarded  from  the  National  Armory,  for  the  con- 
sideration of  the  board. 

The  board  then  procee<led  to  examine  the  method  of  packing  the  gun  on  pack-ani- 
mals prop4ised  by  M^j.  J.  G.  Benton,  Ordnance  Department,  and  the  patterns  submitted, 
as  explained  to  them  by  Captain  Edie,  who  caused  animals  to  be  packed  with  the  gun  and 
stand  in  the  manner  suggested,  and  also  exhibited  the  methotl  uf  tiring  from  the  stand. 

The  board  then  adjourned. 


March  27,  1874—10  a.  m. 
The  board  met  pursuant  to  acVJoumment. 
Present :  1.  Capt.  J.  J.  Upham,  Sixth  Cavalry  ;  2.  Capt.  A.  Mordecai,  Ordnance  De- 

gartment ;  3.  Capt.  William  Hawley,  Third  Cavalry  ;  4.  Capt.  L.  H.  Carpenter,  Tenth 
avalry. 

Absent :  1.  Col.  I.  N.  Palmer,  Second  Cavalry. 

The  board  resumed  the  consideration  of  the  proper  manner  of  transporting  the  Gat- 
ling gun  for  the  cavalry  service. 
The  board  then  adjourned. 


March  28, 1874—10  a.  m. 

The  board  met  pursuant  to  adjournment. 

Present:  1.  Capt.  J.  J.  Upham,  Sixth  Cavalry;  2.  Capt.  A.  Mordecai,  Ordnance  De- 
partment; 3.  Capt.  William  Hawley,  Third  Cavalry;  4.  Capt.  L.  H.  Capenter,  Tenth 
Cavalry. 

Absent:  1.  Col.  I.  N.  Palmer,  Second  Cavalry. 

The  board  resumed  the  consideration  of  the  nu?thods  propjwed  for  transporting  the 
Gatling  gun. 
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RESOLUTION  ON  THE  TRANSPORTATION  OF  THE  GATLING  GU¥. 

The  following  resolution  was  offered  and  unanimously  adopted  : 
Rewlved,  That  the  board,  after  due  consideration  of  the  subject  in  its  different  bear- 
ings, is  of  the  opinion — 

'  1.  That  the  Gatling  gun  cannot  be  carried  on  a  pack-animal  with  benefit  to  the 
cavalry  service.  It  would  be  almost  impossible  to  carry  the  gun  so  packed  in  the 
rapid  pnrsnit  of  Indians,  and  in  case  of  an  attack  by  them  the  necessary  delay  in  un- 
packing and  mounting  the  gun  would  render  it  useless.  If  the  gun  was  mounted  in 
action  on  the  stand  proposed  by  M%jor  Benton,  it  would  have  to  be  conveyeil  from  one 
position  to  another  by  hand,  and  where  a  rapid  advance  or  retreat  would  be  made,  the 
gun  could  not  be  packed  in  an  instant  or  carried  by  men  on  fooD  rapidly,  and  in  some 
cases  might  have  to  be  abandoned  in  consequence. 

2.  This  proposed  method  of  transportation  would  require  the  use  of  two  pack-animals. 

3.  In  view  of  these  facts,  the  board  would  recommend  that  the  Gatliug  gun  be 
moonted  on  light  wheels,  the  carriage  capable  of  being  drawn  by  one  animal,  the 
aniniuuition  to  be  carried  on  the  axle,  upon  each  side  of  the  gun,  in  boxes  of  suitable 
shape  and  size. 

The  board  is  of  the  opinion  that  it  is  very  desirable,  if  possible,  to  construct  the  gim- 
can  iiige  so  that  the  wheels  track  with  ordinary  vehicles  used  with  cavalry. 

The  board  th«n  proceeded  to  test  the  working  qualities  of  the  cavalry  force  pre- 
scribed in  Ordnance  Memoranda  No.  13. 

A  letter  from  E.  H.  Fitler  &  Co.,  Philadelphia,  to  Col.  P.  V.  Hagner,  Ordnance  De- 
partment, dated  March  25,  lb74,  upon  material  for  lariats,  was  referred  to  the  board  by 
Colonel  Hagner  and  read. 

A  communication  was  sent  to  the  Chief  of  Ordnance,  Washington,  D.  C,  informing 
him  of  the  action  of  the  board  upon  the  transportation  of  the  Gatliug  gun  with  cavalry, 
and  inclosing  a  copy  of  the  resolution. 

The  board  then  adjourned. 


March  30, 1874—10  a.  m. 

The  board  met  pursuant  to  adjournment.    Present,  all  the  members. 

Major  Merrill,  Seventh  Cavalry,  appeared  betore  the  board  and  submitted  patterns 
of  lariats  made  from  shoe-thread  and  a  pattern  of  side-line,  which  were  explained  by 
him. 

OPINIONS  OF  CAVALRY  OFFICERS. 

The  replies  from  one  hundred  and  twenty-seven  cavalry  officers  to  the  circular  letter 
of  the  board,  having  been  received,  were  considered;  the  substance  of  these  opinions 
being  placed  in  tabular  form  in  a  paper  appended  to  these  proceedings,  and  marked 
Abstract  G.    The  original  papers  are  numbered  and  accompany  the  abstract. 

The  board  then  adjourned. 


March  31, 1874—10  a.  m. 

The  board  met  pursuant  to  adjournment.    Present,  all  the  members. 

A  letter  from  Lieut.  W.  R.  Pamell,  First  Cavalry,  dated  February  23, 1874,  was  read, 
submitting  a  pattern'of  curry-comb,  with  strap,  as  his  invention.  The  curry  comb  was 
received  and  examined. 

The  board  then  adjourned. 


April  1, 1874—10  a.  m. 

The  board  met  pursuant  to  adjournment.    Present,  all  the  members. 

A  letter  was  received  and  read  from  J.  R.  King,  of  Saint  Paul,  Minn.,  dated  March 
17,  1874,  describing  the  King-Tileston  cartridge-box,  which  he  submits  to  the  board. 
The  cartridge-box  described  in  this  paper  was  received  and  examined. 

The  board  resumed  the  consideration  of  the  horse- equipments. 

The  board  then  adjourned. 


April  2, 1874—10  a.  m. 

The  board  met  pursuant  to  adjournment.    Present,  all  the  members. 

A  commnnication  from  Col.  P.  V.  Hagner,  Ordnance  Department,  was  read,  in  which 
he  recommends  that  some  system  be  adopted  for  the  uniform  and  efficient  instruction 
of  the  mechanics  belonging  to  cavalry  companies. 

The  board  resumed  the  consideration  of  the  horse-equipments. 

The  board  then  adjourned. 


Google 


Digitized  by  VjOOQ 


318  REPORT  OF  THE  SECRETARY  OF  WAR. 

April  3, 1874— le  a.  m. 

The  board  met  pursuant  to  adlourument.    Present,  all  the  members. 

A  letter  from  Schuyler,  Hartley  &  Graham,  of  New  York,  dated  April  1, 1874,  was 
read,  submitting  a  description  of  the  Spencer  graduated  felt  saddle-cloth,  and  indorse- 
ments in  favor  of  it;  also  inclosing  a  letter  from  Captain  Russell,  Third  Cavalry,  re- 
porting favorably  upon  it. 

A  letter  from  Major  Merrill,  Seventh  Cavalry,  was  received  and  read,  stating  the 
advantages  claimed  in  patterns  of  side-lines  submitted  by  him. 

Also,  a  letter  from  the  same  officer,  submitting  patterns  of  curry*combs  with  the 
hoof-hook  attached,  and  open-backed,  with  handle  of  iron. 

The  board  resumed  the  consideration  of  the  horse-equipments. 

The  board  then  adjourned. 


April  4, 1874— IQ  a.  m. 

The  board  met  pursuant  to  adjournment.   Present,  all  the  members. 

Additional  papers  were  received  from  the  Ordnance-Office  upon  the  subject  of  the 
"  cavalry  carrying-braces,"  being  submitted  in  an  indorsement  by  the  Chief  of  Ordnance, 
dated  April  2, 1874,  No.  1655,  and  were  read  before  the  board. 

Samples  of  the  knapsack,  boxes,  and  braces  invented  by  Lieutenant  Palmer  were 
received  from  the  Ordnance-Office  and  examined  by  the  board. 

The  board  resumed  the  consideration  of  the  horse-equipments. 

The  board  then  adjourned. 


April  6, 1874— la  a.  m. 

The  board  met  pursuant  to  adjournment.    Present,  all  the  members. 

Communications  from  Schuyler,  Hartley  «fe  Graham,  of  New  York,  and  indorsements 
relating  to  the  Spencer  felt  ssuldle-oloth  were  read  to  the  board.  These  papers  were 
submitted  in  an  indoi-sement  from  the  Ordnance-Office,  dated  April  2,  1874. 

Mr.  William  P.  Kellogg  appeared  before  the  board  and  exhibited  and  explained  his 
portable  forge,  with  fan. 

The  board  resumed  the  consideration  of  the  horse-equipments. 

ACTION  UPON  CERTAIN  PATTKRN8  AND  MODELS  SUBMITTBD. 

The  following  resolution  was  adopted : 

Resolved^  That  upon  examination  of  the  patterns  and  models  named  in  the  folio  wing 
list,  some  of  which  wore  retained  for  further  consideration,  and  upon  which  action  has 
not  been  taken,  the  board  is  of  the  opinion  that  it  is  not  advisable  to  adopt  the  m,  or 
any  of  them,  for  use  in  the  cavalry  service,  although  many  have  merit  which  the  board 
recognizes  : 

Cartridge-box  marked  F,  with  tin  holder  for  cartridges. 

Cartridge-box  marked  F,  with  wooden  holder  for  cartridges. 

Belt,  with  loops,  from  Captain  Bernard,  First  Cavalry. 

Belt,  with  loops,  from  Benicia  Arsenal. 

Belt,  with  loops,  from  Capt.  E.  R.  Wells,  Second  Cavalry. 

Belt,  with  loops,  from  Capt.  Geo.  L.  Tyler,  Second  Cavalry. 

Pistol-holder,  from  Capt.  Geo.  L.  Tyler,  Second  Cavalry. 

Pistol-cartridge  box,  from  Capt.  Geo.  L.  Tyler,  Second  Cavalry. 

Model  of  curb-bit,  from  Capt.  H.  E.  Noyes,  Second  Cavalry. 

Lariats,  (three  patlems,)  from  Major  Merrill,  Seventh  Cavalry. 

Side-line,  from  Major  Merrill,  Seventh  Cavalry. 

Curry-comb,  No.  2,  from  Major  Merrill,  Seventh  Cavalry. 

Curry-comb,  No.  18,  from  New  York  Agency,  Ordnance  Department. 

Hair  cinchas,  from  Benicia  Arsenal. 

Cincha-straps,  from  Benicia  Arsenal. 

California  saddle-ba^s,  from  Benicia  Arsenal. 

Horoes's  belly-band  fastener,  received  from  Ordnance-Office. 

Curb-bit,  invented  by  W.  A.  Penn,  received  from  Ordnance-Offioe. 

Picket-pin,  invented  by  Lieut.  F.  K.  Upham,  First  Cavalry,  received  from  Ordnanee- 
Office. 

Picket-pin,  invented  by  General  Albert  Pike,  received  from  Ordnance-Office. 

Four  curb-bit«,  from  John  Kienian,  chief  farrier,  cavalry-depot,  Saint  Louis,  Mo. 

Two  clinching-tongs,  from  John  Kiernan,  chief  farrier,  cavalry-depot.  Saint  Louis, 
Mo. 
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One  steel  shoe,  (horse,)  from  John  Kieman,  chief  farrier,  cavalry-depot,  Saint  Louis, 
Mo. 

Leggins,  patented  by  W.  B.  Johns,  received  from  Ordnance-Office. 

Combination  bridle-headstall,  invented  by  W.  A.  Penn,  received  from  Ordnance- 
Office. 

Mamaqua  i^un-sling,  submitted  by  Quartermaster-General  M.  C.  Meigs,  received  from 
Ordnance-Oflice. 

Curry-comb,  with  strap,  from  Lieut.  W.  R.  Parnell,  First  Cavalry. 

Cartridge-box,  known  as  the  Kiug-Tilestou  pattern,  received  from  J.  R.  King,  of  Saint 
Paul,  Minn. 

Portable  forge,  with  fan,  submitted  by  W.  P.  Kellogg. 

Cavalry  carrying-braces,  invented  by  Lieutenant  Palmer,  Sixteenth  Infantry. 

Knapsack,  invented  by  Lieutenant  Palmer,  Sixteenth  Infantry. 

Cartridge-boxes,  invented  by  Lieutenant  Palmer,  Sixteenth  Infantry. 

The  board  then  adjourned. 


April  7, 1874—10  a.  m. 

The  board  met  pnrsuant  to  adjournment.    Present,  all  the  members. 

The  board  resumed  the  consideration  of  the  horse-equipments. 

After  discussing  the  saddle  complete,  the  board  finally  agreed  unanimously  upon  the 
resolution  marked  No.  1. 

Upon  the  subject  of  the  bridle  the  board  finally  adopted  unanimously  the  resolution 
niarKed  No.  2. 

Unon  the  subject  of  the  curb-bit  the  board  adopted  the  resolution  marked  No.  3,  by 
the  following  vote : 

Yeas— Col.  I.  N.  Palmer,  Second  Cavalry  ;  Capt.  J.  J.  Upham,  Sixth  Cavalry ;  Capt 
Wm.  Hawley,  Third  Cavalry  ;  Capt.  L.  H.  Carpenter,  Tenth  Cavalry. 

Nay — Capt.  A.  Monlecai,  Ordnance  Department. 

Upon  the  subject  of  the  saddle-bags  the  board  agreed  unanimoosly  upon  the  resolu- 
tion marked  No.  4. 

A  letter  from  Schuyler,  Hartley  &  Graham,  of  New  York,  was  rea<l,  stating  the  prices 
at  which  the  felt-cloth  could  be  furnished.  i 

The  board  then  adjourned. 


April  8, 1874—10  a.  m. 

The  board  met  pursuant  to  adjournment.    Present,  all  the  members. 

Mr.  R.  A.  Goodenough  appeared  before  the  board  and  explained  the  horseshoe  pat- 
ented by  him,  and  exhibited  samples.  The  board  had  several  horses  shod  after  thia 
system,  under  the  direction  of  Mr.  Goodenough. 

The  board  then  witnessed  a  further  trial  of  the  mountain-howitzer  forge,  at  which 
A  heavy  piece  of  tire-iron  was  welded  in  five  minutes. 

The  board  then  continued  the  discussion  upon  the  horse-equipments. 

The  board  then  adjourned. 


April  9, 1874—10  a.  m. 

The  board  met  pursuant  to  adjournment.    Present,  all  the  members. 

The  board  resumed  the  consideration  of  the  horse-equipments,  and  agreed  unani- 
mously upon  resolutions  marked  Nos.  5,  6,  7,  8,  and  9. 

Upon  the  subject  of  the  cavalry  equipments,  experimental,  and  the  cavalry  acconter- 
ments,  the  board  adopted  unanimously  the  resolutions  marked  Nos.  10  and  11. 

The  board  then  adjourned. 


April  10, 1874—10  a.  m. 

The  board  met  pursuant  to  adjournment.    Present,  all  the  members. 

The  discussion  of  the  saddlers' and  blacksmiths'  tools  and  materials  and  the  supply- 
table  was  taken  up.  The  board  agreed  unanimously  upon  the  resolutions  marked  Nos» 
12, 13, 14, 15,  and  16;  and  upon  the  question  of  the  equipments  necessary  for  a  cavalry- 
trooper  adopted  the  resolution  marked  No.  17.  ^ 

The  board  then  adjourned. 

April  11, 1874—10  a.  m. 

The  l)oard  met  pursuant  to  adjournment.     Present,  all  the  members. 

The  board  agreed  unanimously  to  the  resolution  marked  No.  18,  recommending  the 
adoption  of  the  changes,  alterations,  and  additions  to  the  horse-eijuipments,  cavalry- 
equipments,  accoutermeiits,  and  supply-table  of  tools  and  matenals  for  the  cavalry- 
service,  set  forth  in  the  previous  resolutions. 
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The  following  was  adopted : 

Resolved^  That  the  board,  having  completed  all  of  the  business  before  it,  adjourn 
nntil  the  28th  of  April,  1874,  in  oraer  to  give  time  for  the  preparation  of  its  report, 
together  with  the  drawings,  photographs,  and  samples  of  the  patterns  adopted. 

Capt.  A.  Mordecai,  Ordnance  Department,  desiring  to  return  as  soon  as  possible  to  his 
station  at  Leavenworth  Arsenal,  Kansas,  (that  post  having  been  ordered  to  be  discon- 
tinued,) asked  permission  to  be  excused  from  further  attendance,  he  having  been 
present  during  all  of  the  transactions  of  the  board,  and  having  voted  upon  its  different 
resolutions. 

The  board  then  adjourned. 


April  28, 1874—10  a.  m. 

The  board  met  pursuant  to  adjournment. 

Present:  1.  Col.  I. N.  Palmer,  Second  Cavalry ;  2.  Capt.  W.  Hawley,  Third  Cavalry; 
3.  Capt.  L.  H.  Carpenter,  Tenth  Cavalry. 

Absent:  1.  Capt.  A.  Mordecai,  Ordnance  Department,  by  permission  of  the  board  ; 
2.  Capt.  J.  J.  Upham,  Sixth  Cavalry. 

The  drawings  and  photographs  of  patterns  not  being  completed,  the  board  adjourned. 


April  29, 1874—10  a.  m. 

The  board  met  pursuant  to  adjournment. 

Present:  1.  Col.  I.  N.  Palmer,  Second  Cavalry  ;  2.  Capt.  W.  Hawley,  Third  Cavalry; 
3.  Cai>t.  L.  H.  Carpenter,  Tenth  Cavalry. 

Absent:  1.  Capt.  A.  Mordecai,  Ordnance  Department,  by  permission  of  the  board;  2. 
Capt.  J.  J.  Upham,  Sixth  Cavalry. 

The  drawings  and  photographs  of  natterns  not  being  completed,  the  board  adjourned. 


April  30,  1874—10  a.  m. 

The  board  met  pursuant  to  adjournment. 

Present:  1.  Col.  I.  N.  Palmer,  Second  Cavalry;  2.  Capt.  W.  Hawley,  Third  Cavalry; 
3.  Capt.  L.  H.  Carpenter,  Tenth  Cavalry. 

AbHcnt:  1.  Capt.  A. Mordecai,  Ordnance  Department, by  permission  of  the  board,  2. 
Capt.  J.  J.  Upham,  Sixth  Cavalry. 

A  pattern  of  cartridge-vest,  submitted  by  Schuyler,  Hartley  &,  Graham,  of  New  York, 
was  examined.  The  board  decided  that  its  advantages  and  merits  wereuot  such  as  to 
warrant  its  adoption  in  the  service. 

An  additional  pattern  of  side-line,  consisting  of  leglets  of  leather  connected  by  wire- 
cord,  was  receive<l  from  Maj.  Lewis  Merrill,  Seventh  Cavalry.  Upon  examination  and 
consideration,  the  board  concluded  that  wire-rope  was  objectionable  for  this  use,  on 
account  of  the  difficulty  of  mending  breakages  which  are  apt  to  occur  in  the  field. 

An  indorsement  from  the  Chief  of  Ordnance,  United  States  Army,  dated  April  21, 
1874,  was  received,  submitting  a  sample  of  Cline's  luggage-supporter,  together  with 
papers  relating  thereto,  and  requesting  an  expression  of  opiniou  on  its  merits.  Upon 
examination  and  consideration  of  the  papers  accompaying  this  patent,  the  board  finds 
that  it  has  been  t-ested  in  the  field  and  reported  upon,  and  that  the  mass  of  the  testimony 
appears  to  be  unfavorable,  in  consequence  of  its  effect  in  wearing  holes  in  the  luggage 
and  interfering  with  high  withers.  It  could  not  be  used  in  the  cantle  of  the  saddle  in 
connection  with  the  new  saddle-bags  atlopted  by  the  board ;  and,  in  view  of  these  facts, 
the  board  is  of  the  opinion  that  the  merits  and  advantages  of  the  *'  Cliue  luggage-sup- 
porter "  are  not  such  as  to  warrant  the  board  in  recommending  its  adoption  in  the  cav- 
alry service. 

M^j.  G.  W.  Schofield,  Tenth  Cavalry,  submitted  to  the  board  an  article  which  it  is 
thought  might  be  a  valuable  addition  to  the  cavalry-equipments.  This  consists  of  a 
combination  of  the  hoof-hook,  hammer,  and  two  small  screw-drivers,  of  sizes  suitable 
for  taking  apart  and  putting  together  the  carbine  and  pistol ;  it  can  be  carried  in  the 
pocket  of  the  soldier.  The  cost,  as  ^ven  by  M^or  Schoneld,  is  about  16  cents.  A  pat- 
tern of  this  instrument,  with  drawings,  is  submitted  with  these  proceedings,  and  it  is 
recommended  that  a  trial  be  made  of  the  same. 

A  pattern  hitching-strap  was  received  from  Mr.  David  Ross,  No.  87  Water  street. 
New  York.  Upon  examination,  the  board  decided  not  to  recommend  it  for  adoption 
in  the  cavalry  service. 
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May  2,  1874-10  a.  in. 

The  board  met  pursuant  to  adjournwent. 

Present :  1.  Col.  I.  N.  Palmer,  Second  Cavalry ;  2.  Capt.  J.  J.  Upbaiu,  Sixth  Cavalry  ; 
3.  Capt.  William  Hawley,  Third  Cavalry;  4.  Capt.  L.  H.  Carpenter,  Tenth  Cavalry. 

Absent :  1.  Capt.  A.  Mordecai,  Ordnance  Department,  by  permission  of  the  board. 

The  commanding  officer  of  Water vliet  Arsenal  was  requested  to  forward  the  cavalry 
forge-cart,  and  other  models  and  patterns  adopted  by  the  board,  to  the  War  Depart- 
ment, Washington,  D.  C. 

The  photographs  and  drawings  not  being  finished,  the  board  adjourned  until  May 
4^ 1874. 


May  4, 1874—10  a.  m. 
The  board  met  pursuant  to  aidjournment. 

1.  Present:  Col.  I.  N.  Palmer,  Second  Cavalry  ;  2.  Capt.  J.  J.  Uphain,  Sixth  Cavalry. 
3.  Capt.  William  Hawley,  Third  Cavalry ;  4.  Capt.  L.  II.  Carpenter,  Tenth  Cavalry. 
Absent :  1.  Capt.  A.  Mordecai,  Ordnance  Department,  by  permission  of  the  board. 
The  proceedings  of  the  board  were  read  and  approved. 
The  board  then  adjourned. 

I.  N.  PALMER, 
Colonel  Second  Cavalry^  President. 
J.  J.  UPHAM, 

Captain,  Sixth  Cavalry. 
A.  MORDECAI, 
Captain,  Ordnance  Department. 
WM.  HAWLEY, 

Captain,  Third  Cavalry. 
L.  H.  CARPENTER, 
Captain,  Tenth  Cavalry,  Recorder. 


May  5,  1874—10  a.  m. 
The  board  met  pursuant  to  adjournment. 

Present :  1.  Col.  I.  N.  Palmer,  Second  Cavalry  ;  2.  Capt.  J.  J.  Upham,  Sixth  Cavalry; 
3.  Capt.  William  Hawley,  Third  Cavalry ;  4.  Capt.  L.  H.  Carpenter,  Tenth  Cavalry. 
Absent:  1.  Capt.  Mordecai,  Ordnance  Department,  by  permission  of  the  board. 
There  being  no  further  business  before  it,  the  board  adjourned  sine  die. 

I.  N.  PALMER, 
Colonel  Second  Cavalry,  President  of  the  Board. 

L.  H.  CARPENTER, 
Captain,  Tenth  Cavalry ^  Recorder  of  the  Board. 


RESOLUTIONS. 

Resolution  No.  1. 
The  saddle  complete. 

The  board  is  of  the  opinion  that  the  saddle,  as  now  established  for  the  cavalry  serv- 
ice, should  be  changed  to  conform  to  the  following,  namely : 

The  McClellan  tree,  according  to  the  drawings  and  patti3rn8  submitted;  the  parts  to 
be  smooth  and  well  painted  with  white  lead  ;  the  pomrael-arc,  pommel-plate,  cantle- 
arc,  cantle-plate,  and  straps  for  stirrup-loops  to  be  of  wrought  iron  let  into  the  wood,  and 
to  be  fastened  thereto  by  iron  rivets;  the  stirrup-loops  to  be  of  wrought  iron,  rectan- 
gular in  shape.  The  tree  to  be  covered  with  black  leather;  the  seams  on  the  cantle 
and  on  the  pommel  to  be  re-enforced  by  welts  of  leather;  to  be  without  skirts.  The 
shield  and  the  ovals  to  be  of  brass,  as  at  present,  and  to  be  firmly  attached  by  brass 
screw-pins  not  less  than  |  inch  in  length.  The  rings,  with  their  staples  on  the  front 
ends  of  bars,  and  foot-staples,  as  now  issued,  to  be  of  brass.  Two  brass  rings,  1^  inches 
interior  diameter,  to  be  fastened  by  brass  staples  into  the  rear  ends  of  the  side-bars. 
The  girth-strap  over  the  pommel  to  be  38  inches  long  when  finished,  and  that  over  the 
cantle  to  be  39  inches  long  when  finished.  These  straps  to  be  attach^^d  to  the  D-ring 
on  the  oif  side  as  at  present,  and  on  the  near  side  to  a  circular  ring  2^  inches  in  diame- 
ter. Safes  of  stout  leather,  of  the  pattern  in  drawing,  .5  by  5^  inches,  to  be  placed  under 
the  rings;  to  be  riveted  to  the  girth-straps  and  to  the  girth-billet  on  the  off'  side,  and 
to  the  girth-strap  only  on  the  near  side. 

The  saddle-trees  to  be  of  three  sizes,  as  at  present : 

No.  1.  Length  of  seat,  11  inches,  15  per  cent. 

21  W 
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No.  2.  Length  of  seat,  11^  inches,  50  per  cent. 

No.  3.  Liength  of  seat,  1^  inches,  35  per  cent. 

The  length  of  the  side-bars  to  correspond  with  the  length  of  the  seat.  The  other 
dimensions  to  be  the  same  in  all  trees,  as  shown  in  drawing. 

The  girth  to  be  of  strong  blue-linen  webbing,  7i  inches  wide  and  25  inches  in  length, 
measured  from  the  inside  of  roller,  on  2-inch  buckle,  to  the  inside  of  curved  part 
of  the  D-ring,  and  the  rings  as  at  present,  to  be  of  iron,  japanned  black ;  the  safes  of 
heavy  leather,  of  size  and  shape  as  indicated  in  the  drawing. 

Coat-strap  as  at  present,  excepting  that  the  buckles  are  to  be  of  brass. 

Stirrnp-leathers  as  at  present. 

Stirrups  to  be  of  wood,  of  the  present  pattern  ;  the  sole  to  be  3  inches  wide.  The 
hood  to  be  of  thick  harness-leather,  stamped  with  letters  U.  S.  in  the  center  of  front; 
the  shape  to  be  as  in  the  drawing;  the  bottom  of  hood  to  project  f  inch  below  the  plane 
of  the  under  side  of  the  stirrup. 

The  carbine-socket  to  be  as  at  present.  All  iron  buckles  and  iron  rings  to  be  japanned 
black. 


Resolution  No.  2. 
The  curh-bridle. 

The  board  is  of  the  opinion  that  the  headstall  and  reins  of  the  curb-bridle  now  estab. 
lished  for  the  cavalry  8er\'ice,  should  be  changed  to  conform  to  the  following,  namely 

The  headstall,  of  black  bridle-leather,  to  be  composed  of  one  crown-piece,  the  ends 
split,  forming  one  cheek-strap  billet  on  each  side ;  two  cheek-straps,  one  chape  and 
one  brass  bar-buckle  sewed  to  the  lower  end  of  each,  and  one  brass  bar-buckle  to  the 
upper  end  of  each  ;  one  throat-latch,  with  brass  bar-buckle  at  each  end  ;  one  brow- 
band,  as  at  present;  two  brass  ornaments,  one  on  each  side  of  the  brow-band,  fastened 
thereto  by  rivet  passing  through  cut  between  billets.  The  general  size  of  the  headstall 
and  the  width  of  the  leather  parts  as  at  present. 

The  reins,  of  black  bridle-leather,  to  be  attached  to  bit  by  brass  bar-buckles,  the 
other  ends  to  be  sewed  together  at  equal  distance  from  the  buckles,  one  rein  forming  a 
thong  eighteen  inches  long,  beyond  the  stitching.  The  length  and  width  of  reins  as 
at  present.  The  frame  of  all  brass  buckles  to  be  lighter  than  the  iron  buckles  now  in 
nse,  like  the  photograph  and  pattern  submitted. 


Resolution  No.  3. 
The  curb-bit  and  curb-strap. 

The  board  is  of  the  opinion  that  hereafter  the  curb-bit  should  be  made  as  follows, 
namely  : 

The  bit  of  good  shear-steel,  bright  finished ;  two  branches,  each  shaped  as  per  draw- 
ing, with  curve  at  the  top  for  cheek-strap  billet ;  slot  in  the  branch  for  curb-strap; 
eye  at  the  lower  end  of  branch,  into  which  is  welded  the  ring  for  the  rein  ;  one  mouth- 
piece, securely  riveted  to  the  branches ;  one  cross-bar,  securely  riveted  to  the  branches 
near  the  lower  end;  two  ornaments  of  cast  brass,  the  letters  U.  S.  raised  thereon,  riv- 
eted to  the  branches,  as  in  the  pattern.  Bits  to  be  of  three  varieties,  all  alike,  except 
in  the  form  of  mouth-pieces.  All  mouth-pieces  to  be  six-tenths  (0".C)  of  an  inch  in 
diameter,  and  four  (4^'.75)  inches  and  seventy-five  hundredths  of  an  inch  between  the 
branches. 

The  height  of  the  arch  to  be  as  follows,  namely : 

No.  1,0.5  inch. 

No.  2,  1.0  inch. 

No.  3,  1.5  inch. 

To  be  manufactured  in  the  following  proportion,  and  to  be  so  furnished  to  troops, 
unless  otherwise  called  for,  namely  : 

20  per  cent,  of  No.  1.  • 

70  per  cent,  of  No.  2. 

10  per  cent,  of  No.  3. 

That  the  curb-strap  should  be  made  as  follows,  namely : 

One  safe-strap  7^  inches  long,  1^  inches  wide,  on  the  face  of  which  is  sewed  one  strap 
20  inches  long  and  |  inch  wide,  the  ends  forming  billets  that  pass  into  two  bar-buckles 
of  brass,  attached  to  the  safe  by  this  strap,  like  the  pattern  submitted. 
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Resolution  No.  4. 
The  saddle-hags. 

The  board  is  of  the  opinion  that  the  saddle-bags  proscribed  by  General  Orders  No. 
60,  War  Department,  series  1872,  should  be  changed  to  conform  to  the  following, 
namely : 

To  be  composed  of  two  ponches  and  one  seat ;  the  body  of  each  pouch  to  be  of  black 
bag-leather,  with  flap  of  black  collar-leather.  Pouches  to  be  10  by  V2  inches  in  the 
clear.  Gusset,  3  inches  wide  at  bott4)m,  and  2.5  inches  wide  at  top.  The  off-side  pouch, 
for  clothing,  to  be  linetl  with  planters'  linen  sewe*!  in  with  gusset,  to  have  an  inside 
pocket  of  the  same  linen  for  brush,  soap,  &c.;  the  near-side  pouch,  for  rations,  to  be 
lined  with  planters'  linen  attached  to  the  leather-work  by  buttons.  A  pocket  7  by  5 
inches,  and  1.5  inches  wide  in  the  clear,  sewetl  to  the  outside  of  the  near  pouch  for 
horseshoes  and  horseshoe-nails  ;  this  pocket  to  have  a  flap,  fastened  by  buckle  and  bil- 
let. A  pocket  without  flap  to  be  sewed  to  the  outside  of  the  off  pouch  for  horse-brush 
and  curry-comb;  the  front  of  this  pocket  to  be  cut  open  for  4  inches  and  fastened  by  a 
leather  lacing ;  the  pocket  to  be  8^  by  5^  inches.  The  flap  to  cover  each  pouch  to  be 
16  by  11 J  inches,  to  be  secured  to  the  top  of  the  back  and  to  the  seat  by  two  seams, 
and  by  two  rivets;  to  have  two  billets  f  inch  wide  sewed  on  the  inside  near  the  lower 
edge,  6  inches  apart,  to  entter  brass  buckles  secured  by  chapes,  sewed  to  the  under  side 
of  gusset ;  the  letters  U.  S.  to  be  stamped  on  front  of  the  flap.  A  leather  strap  for 
securing  the  saddle-bags  to  the  girth-strap  rings  to  be  riveted  to  the  back  of  each 
ponch,  'S^  inches  from  the  bottom,  and  2^  inches  from  the  front  edge,  to  be  15  inches 
long,  and  to  have  f-inch  wire  buckles  of  brass.  The  seat  of  the  bags  to  be  18^  inches 
long  in  fnmt,  and  16^^  inches  long  in  rear ;  to  fit  smoothly  over  the  cantle ;  to  have  one 
hole  for  sa<ldle-bag  stud,  two  slits  for  foot-staples,  and  two  slits  for  rings ;  to  have  two 
key-straps  riveted  to  the  seat  to  pass  through  the  foot-staples  ;  near  pouch  to  contain 
two  canvas  bags  10  inches  long,  5f  inches  wide ;  when  finished,  to  be  closed  at  top  by 
drawing-string,  for  soldier's  rations  of  sugar  and  coffee.  All  to  be  in  accordance  with 
patterns  and  drawings  submitted. 


Resolution  No.  5.  * 

The  halter. 

The  board  is  of  the  opinion  that  the  halter  now  established  should  be  changed  as 
follows,  namely : 

To  be  of  the  same  pattern  and  dimensions  as  at  present,  with  these  modifications  : 
The  nose-band  to  be  of  such  length  an  to  set  more  neatly  to  the  head  of  the  horse.  The 
chin-strap  to  pass  loosely  through  the  square  loops  and  through  the  hitching-strap 
ring;  the  ends  to  be  fast<^ned  by  one  l^inch  bar-buckle.  In  order  to  facilitate  the  ad- 
justment of  the  halter:  two  sliding  loops  to  be  on  the  chin-strap.  The  iron  parts  to 
be  japanned  black,  ana  everything  to  be  as  shown  in  the  pattern  submitted. 


Rbsolution  No.  6. 

Saddle-hlauket,  horse-hrush,  curry-comb^  picket-pin,  lariat,  link,  and  nose-bag. 

The  board  is  of  the  opinion  that  the  articles  named  below,  belonging  to  the  horse- 
equipments,  should  be  changed  to  conform  as  follows,  namely  : 

Saddle-blanket.— To  be  7  feet  long  by  6  feet  wide,  of  pure  wool,  closely  woven  into 
stont  yams ;  to  be  of  a  dark-blue  color,  with  a  yellow  border  3  inches  wide,  and  3 
inches  from  the  edge.  The  letters  U.  S.,  6  inches  high,  of  yellow  color,  to  be  in  the 
center  of  the  blanket. 

Horse-brush. — To  have  one  body  of  stout  leather,  with  Russia  bristles,  one  strap  for 
band.  The  stitching  around  the  edge  of  body  to  be  with  brass  wire.  The  size  to  be 
tbBtof  the  sample  submitted. 

Curry-comb. — A  modification  of  the  pattern  submitted  by  Maj.  Lewis  Merrill,  Seventh 
Cavalry  :  To  be  of  a  good  quality  of  iron,  japanned  black.  The  body  to  be  curved  at 
the  sides,  and  strongly  re-enforced  by  wruught-iron  plates  riveted ;  one  handle  of 
wrought  iron,  with  shank  firmly  riveted  to  body,  and  a  hoof-hook  attached  by  one 
rivet  to  handle;  to  have  two  stops  on  handle, one  to  limit  the  opening,  the  other 
to  limit  the  closing,  of  the  hook,  as  in  the  sample  forwarded. 
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The pickel-pin. — Of  the  pattern  known  as  the  Lyon*8  patent:  The  pin  proper  to  bo 
cylindrical,  15  inches  lou^  by  f  inch,  round  iron,  and  the  head  stout  enough  to  resist 
upsetting  by  being  struck.  The  swivels  and  ring  to  be  of  the  pattern  and  of  the 
dimensions  indicated  in  the  drawing,  and  like  the  sample  submitted.  To  be  painted 
black. 

Lariat — ^To  be  of  the  best  Italian  hemp,  tightly  twisted,  1^  inches  circumference,  30 
inches  long,  of  four  strands;  an  eye  spliced  in  one  end,  the  other  whipped  with  small 
twine,  as  at  present. 

LinL — ^To  be  f  inch  wide,  of  length  as  at  present.  At  one  end  a  strong  snap  of  steel 
wire,  at  the  other  a  bar-buckle  and  billet,  and  like  sample  submitted. 

Nose-bag. — To  be  of  the  pattern  now  in  use.  The  head-strap  on  each  side  to  be 
sewed  to  the  linen  body  by  two  rows  of  stitching ;  holes  ^  inch  in  diameter,  to  be 
punched  through  the  two  straps  and  through  the  body  f  inch  apart  from  center  to 
center,  placed  as  in  the  sample  submitted. 


Resolution  No.  7. 

The  felt  rnddlc-doth^  halttr-chainy  side-liney  siveat-leathers,  and  stirrup  mth  socket  for  stand- 
ard and  guidon  J  to  be  added  to  the  horse-equipments. 

The  board  is  of  the  opinion  that  to  the  horse-equipments  now  issued  the  following 
articles  should  be  added,  namely : 

The  felt  saddle-cloth. — A  graduated  felt  saddle-cloth  of  dark  blue,  of  the  same  shape 
and  dimensions  as  the  pattern  submitted. 

Halter-chain. — Of  the  pattern  and  dimensions  of  the  sample  submitted. 

Pair  of  sxceat-leathirs. — A  modification  of  the  model  submitted  by  Captain  Spaulding, 
Second  Cavalry,  of  the  shape  and  dimensions  of  the  pattern  forwarded. 

Stirrup  mth  socket  for  standard  avd  guidon. — The  stirrup  with  the  hood  same  as  that 
described  in  Resolution  No.  1  of  the  board.  The  socket  of  stout  leather,  to  be  6  inches 
long  and  li  inches  in  diameter,  interior  measurement.  The  socket  to  be  attached  to 
hood  by  two  straps  f  inch  wide,  like  the  sample  submitted. 

Side-lines  to  be  composed  of  le^letsof  leather  fastened  by  a  steel-wire  snap,  connected 
by  a  chain  -^  inch  iron  link,  oi  the  same  shape  and  dimensions  as  the  pattern  sub- 
mitted. 

The  side-lines  to  be  issued  of  three  sizes,  in  equal  proportions : 

No.  1.  Length  of  chain  18  inches. 

No.  2.  Length  of  chain  24  inches. 

No.  3.  Length  of  chain  30  inches. 

In  this  connection  the  board  wonld  desire  to  state  that,  in  view  of  the  fact  that  the 
leather  leglets  are  known  to  deteriorate  in  strength  upon  exposure  to  moisture  and 
the  weather,  a  number  of  tests  were  made  with  side-lines  furnished  with  steel  leglets, 
calculated  to  determine  the  effect  of  exposure  and  dirt  upon  various  patterns  sub- 
mitted. Although  the  board  is  unable  fully  to  determine  the  value  of  the  steel 
leglet,  still,  as  it  has  the  advantages  of  being  less  cumbersome,  lighter  in  weight,  and 
can  be  placed  on  or  taken  off  the  horse  with  greater  facility  than  the  leather,  and  as 
the  whole  question  of  the  side-line  is  one  of  great  importance  to  the  cavalry  service, 
it  is  recommended  that  a  number  of  side-lines  be  made  furnished  with  leglets  of  steel, 
of  the  pattern  submitted,  and  issued  for  trial  in  the  field.  The  board  recommends  the 
steel  to  be  used,  as  iron  was  found  to  be  too  soft  to  stand  the  necessary  strain  without 
bending  out  of  shape. 


Rksolution  No.  8. 
Articles  requiring  no  change  belonging  to  the  horse-equipments. 

The  board  is  of  the  opinion  that  the  following  articles,  pertaining  to  the  horse 
ecjuitnuents,  prescribed  in  General  Orders  No.  60,  War  Department,  series  1872,  require 
no  ciiange,  namely: 

The  surcingle  of  blue-linen  webbing  4  inches  wide. 

Spurs  of  bra»8,  smooth  finish,  with  steel  rowel. 

Spur-straps  f-inch  wide;  the  buckle  of  brass  wire. 

Forage-sack  of  canvas. 

Watering-bridle,  bit,  and  reins. 
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Resolution  No.  9. 

Articles  of  the  horse-equipments  prescribed  in  Getieral  Orders  Xo,  60,  War  Department^  series 

1872,  not  required. 

The  board  is  of  the  opinion  that  the  followinjc  articles,  pertaining  to  the  horse- 
eqnipmeuts,  prescribed  in  General  Orders  No.  ()0,  War  Department,  series  1872,  are  not 
required  for  the  cavalry  service,  namely : 

The  saddle  and  feed  cloth. 

The  brush  and  shoe  pouch. 


Resolution  No.  10. 
Cavalry-accouiermen  ts. 

The  board  is  of  the  opinion  that  the  cavalry-accouterments,  as  now  established, 
should  be  changed  to  conform  to  the  following,  namely : 

Saber-belt  of  black  leather,  38  inches  and  42  inches  in  length,  and  l^  inches  wide; 
to  have  two  slides  of  cast  brass,  with  loop  cast  at  lower  end  for  hooks  of  the  saber- 
slings.  The  slides  to  be  free  and  to  move  on  the  belt.  A  flat  brass  hook  to  be  riveted 
to  one  end  of  the  belt  for  regulating  the  length.  A  loop  of  cast  brass,  sewed  and 
riveted  at  the  other  end  of  the  belt,  to  connect  with  the  plate.  With  the  loop  of  one 
of  the  braas  slides  is  fastened,  by  a  cold  shut-bend,  a  saber-hook,  made  of  sheet  brass 
No.  — ,  f-inch  wide  at  loop  and  i\  wide  at  point. 

The  belts  to  be  made  and  furnished  of  two  sizes : 

No.  1,  38  inches  long,  50  per  cent. 

No.  2,  42  inches  long,  50  per  cent. 

The  saber  belt-plate  as  at  present. 

Saber-slings  and  sling-hooks  as  at  present. 

Carbine-cartridge  pouch  of  black  collar-Uather,  to  contain  40  cartridges  for  the 
carbine,  composed  of  one  back  and  one  flap  cut  in  one  piece,  one  front,  one  gusset,  1^ 
inches  wide,  excluding  seams ;  the  ends  of  the  gusset  to  extend  1^  inches  over  the  top 
of  pouch,  each  end  to  be  attached  by  one  rivet  to  a  piece  of  leather  sewed  to  the  front 
of  the  pouch ;  the  pouch  to  have  a  pocket  for  the  screw-driver,  closed  by  a  brass  button. 
The  back  and  front  of  the  pouch  to  be  lined  with  sheep-skin.  The  flap  to  the  pouch  to 
be  fastened  by  a  brass  button.  The  letters  U.  S.,  f-inch  long,  to  be  stamped  on  the  front 
of  the  flap.  Two  loops,  sewed  and  riveted  to  the  back  to  receive  the  waist-belt.  The 
back,  front,  and  flap  to  have  the  natural  grain  of  the  leather ;  the  gusst^t  to  have  the 
grain  broken.  The  shapti  and  dimensions  of  the  pouch  to  be  like  the  drawings  and 
pattern  submitted. 

Pistol-cartridge  pouch  of  black  collar-leather,  the  grain  broken  except  in  the  flap, 
which  is  to  have  the  natural  surface.  The  letters  U.  S.  to  be  stamped  on  the  front  of 
the  flap.  The  parts  to  be  the  same  as  in  the  pouch  for  carbine-cartridges,  omitting  the 
pocket  for  screw-driver  and  the  two  pieces  of  leather  for  the  attachment  of  the  pro- 
longed end  of  the  gusset  to  the  front  of  the  pouch,  these  ends  to  be  sewed  to  the  back 
and  front.  The  pouch  to  be  lined  with  sheep-skin.  The  shape  and  dimensions  to  be 
like  the  drawings  and  pattern  submitted. 

The  pistol-holster  to  be  composed  of  body,  strap,  and  loop  for  the  belt  and  swivel 
attachment.  The  body  to  be  of  black  bridle-leather,  made  so  that  the  pistol  shall  fit 
neatly  into  it.  The  strap  to  confine  the  pistol  in  the  holster  to  be  2f-inches  wifle  at 
the  widest  part,  to  be  sewed  to  the  back  of  body  and  fastened  in  front  by  a  brass  but- 
ton. The  loop  for  the  belt  to  be  attached  to  the  body  by  a  swivel-bolt,  with  head  and 
plate,  with  stop  riveted  firmly  to  loop,  and  a  slot  cut  in  the  head  into  which  the  stop 
operates.  The  end  of  the  swivel-bolt  to  be  riveted  to  a  plate,  which  plate  is  fastene<l 
by  rivets  to  a  leather  safe,  this  latter  being  attached  to  the  body  of  the  holster  by  stitch- 
ing and  by  three  brass  rivets.  The  swivel  attachment  allows  the  holster  to  move  on 
the  belt  through  an  arc  of  4.5*^.    All  to  be  like  the  drawings  and  samples  submitted. 

Cartridge-loops  like  the  pattern  submitted  by  Colonel  Hazen,  Sixth  Infantry.  Two 
for  each  belt,  each  consisting  of  a  strip  of  black  bridle-leather,  7f  inches  long  and  1| 
inches  wide.  To  one  side  is  sewed  a  piece  of  black  collar-leather,  making  12  loops  for 
cafbine-cartridges;  to  the  other  side  are, sewed  three  loops  for  the  belt,  one  g  inch  wide 
at  each  end,  and  one  in  the  middle  1  inch  wide ;  between  these  loops  are  formed  eight 
loops  for  carbine-cartridges,  four  on  each  side  of  the  center  loop.  Each  attachment  thus 
contains  twenty  cartridges  in  a  double  row  of  loops.  To  be  like  the  drawings  and 
patterns  submitted. 

Carbine-sling  of  black  bridle-leather,  with  brass  buckle  and  tip.  The  dimi*nsions 
and  finish  as  at  present. 
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Carbiuc-sling  swivel  sarae  as  now  prescribed,  to  be  bright  instead  of  blued. 

Saoer-knot,  same  as  now  prescribed,  except  that  it  is  to  have  two  instead  of  one 
slidiug-loop. 

Further,  the  board  is  of  the  opinion  that  to  the  acconterments  should  be  added  a 
canteen  of  pattern  and  material  like  the  sample  submitted. 


Resolution  No.  11. 
Ckivalry-equipmentSf  experimentalj  issuedf  <f-o. 

Upon  the  subject  of  the  cavalry-equipments,  experimental,  issued  to  certain  cavalry 
companies,  the  board  finds  in  the  examination  of  the  reports  referred  to  it  by  the 
Ordnance  Office,  that  the  great  mass  of  testimony  is  against  the  brace  system  of  belts 
for  supporting  the  weight  of  the  ammunition  and  arms  carried  by  the  cavalry  soldier. 

This  result  is  obtained  after  an  actual  trial  in  the  field ;  the  trooper  being  incom- 
moded and  restricted  in  his  movements  by  the  braces. 

The  board  is,  therefore,  of  the  opinion  that  they  are  not  suitable  for  the  cavalry 
service. 


Resolution  No.  12. 
Saddlers'  and  hlacksmiths*  tools. 

The  board  is  of  the  opinion  that  the  tools  for  a  company  of  cavalry,  as  now  issued, 
should  be  changed  to  conform  to  the  following,  namely: 

Saddlers*  tools. 
12  awls,  stit<;hing,  assorted. 
6  handles,  plain,  for  stitching-awls. 
1  handle,  patent,  for  stitching-awls. 
1  awl,  seat,  handled. 

1  awl-stub,  2  inches  long,  with  handle,  not  patent. 
1  awl,  peg,  with  patent  handle. 
1  claw- tool. 

1  compasses,  common,  6-inch. 

2  creasers,  cut,  lignum-vitsB. 
1  edge-tool  No.  1. 

1  edge-tool  No.  2. 

1  gauge,  draw. 

1  hammer,  riveting. 

1  hammer,  saddlers*. 

1  knife,  half-round,  5-inch. 

1  knife,  head. 

2  knives,  shoe. 

1  knife,  splitting,  6-inch. 

1  mallet,  head  5^^  inches  long,  2}  inches  in  diameter,  weight  14  to  16  ounces. 

2  papers  needles,  harness.  No.  4. 
2  papers  needles,  harness,  No.  5. 

2  papers  ueeilles,  harness.  No.  6. 
1  paper  needles.  Glover's,  No.  *3. 
1  pair  nippers,  cutting. 

1  oil-stone. 

1  pricking-carriage,  with  three  wheels,  Nos.  7,  8,  and  10. 

1  punch,  spring,  with  three  points,  Nos.  4, 5,  and  6. 

3  punches,  hand,  Nos.  7, 8,  and  10. 

1  pnnching-block  of  lead,  5  by  5  inches  by  |  inck  thick. 

1  rule,  two-foot. 

1  rivet-set  with  two  holes. 

1  riveting-iron,  3  inches  by  3  inches  and  1  inch  thick. 

1  sandstone. 

1  shears,  6-inch  blade. 

1  slicker,  steel,  with  wooden  handle. 

1  8«rew-driver,  3-iuch. 

1  tickler. 

2  thimbles. 

1  stitching-horse  for  general  service. 
1  stitching-clainp  for  Hpecial  service. 
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Blacksmiths'  tools. 
1  anvil,  75  pounds. 
1  buttress. 
1  calipers,  8mith8\ 
1  compasses,  pair,  9-inch. 
1  chisel,  hot  iron,  handled,  1-inch  edge. 
1  chisel,  cold  iron,  handled,  1-inch  edge. 
1  chisel,  cold,  f  inch  wide. 
1  chisel,  cold,  |  inch  wide. 
1  file,  flat,  bastard,  12-inch. 
1  file,  half-round,  \  inch  by  12  inches. 
1  file,  square,  |  inch  by  12  inches. 
1  file,  hand,  smooth,  10-inch. 
1  file,  half-round,  smooth,  6-inch. 
1  file,  hard,  smooth,  6-inch. 

1  file,  bastard,  flat,  6-inch. 

2  files,  bastard,  round,  6-inch. 
2fi  ,     taper,  3i-inch. 

1  fuller,  handled. 

hammer,  band,  handled. 

hammer,  riveting,  small,  handled. 
1  hammer,  riveting,  large,  handled. 

1  hammer,  set,  1^  inches  square,  handled. 

2  hammers,  shoeing,  handled. 

1  hammer,  sledge,  9  or  10  jmunds,  handled. 
6  handles,  file. 

1  bardie,  l^-iuches  face, 

2  irons,  clinching,  plain,  whithout  hook. 
2  knives,  shoeing. 

2  knives,  toe. 

1  oil-can,  6  inches  long,  1^  inches  diameter. 

2  punches,  nail,  and  clinch-knife. 

1  punch,  round,  handled,  |  inch  diameter. 
1  punch,  square,  handled,  f  inch. 
1  punch,  hand,  round,  -f^,  inch. 
1  punch,  hand,  round,  |  inch. 
1  punch,  hand,  square,  ^  inch. 

1  punch,  center. 

2  pincers,  shoeing. 
1  pritchel. 

8  rasps,  shoeing,  14-inch. 

1  screw-driver,  10-inch. 

1  square-steel. 

1  stock,  die,  and  two  pair  dies. 

1  tap-screw,  i  to  |  inch. 

1  tap-screw,  f  to  4  inch. 

1  tongs.  No.  I,  1.5  inches  long. 

1  tongs.  No.  2,  15  inches  long. 

1  tongs,  No.  3,  18|  inches  long 

1  vise,  15  pounds. 

1  vise,  hand. 

1  wrench-screw. 

1  wrench-tap. 

2  aprons,  leather. 

1  box,  shoeing,  leather. 

1  bucket,  water,  iron. 

1  poker,  fire. 

1  shovel,  fire. 

The  board  deems  it  proper  to  add  a  few  of  the  tools  enumerated  for  use  in  repairing 
arms  issued  to  the  troops,  thereby  rendering  it  unnecessary  for  an  armorers'  forge  and 
tools  to  be  supplied  to  a  company  of  cavalry. 


Resolution  No.  13. 
Horseshoes  and  horseshoe-naih. 

After  a  careful  examination  of  the  subject  of  horseshoeing  and  horseshoes  for  cav- 
alry the  board  desires  to  express  its  favorable  opinion  of  the  Goodenough  shoe  aud 
system  of  shoeing,  and  its  advantages  for  the  service. 

The  frog  and  interior  part  of  the  horse's  hoof  are  not  cut  away  as  in  the  system  now 
in  vogue,  aud  the  only  preparation  consists  in  trimming  the  outer  wall  of  the  hoof,  so 
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that  the  weight  of  the  horse  is  partly  supported  by  the  frog.  These  shoes  are  already 
fitted  and  weigh  lUDch  less  than  the  patterns  in  use,  and  it  is  believed  that  good  shoe- 
ing can  be  had  from  the  indifferent  mechanics  usnally  found  with  the  cavalry  compa- 
nies, and  this  with  but  little  instruction.  This  system  does  not  represent  a  new  and 
untried  idea,  as  it  has  been  thoroughly  tested  for  a  number  of  years  in  the  United 
States  and  in  England,  and  the  favorable  reports  have  been  received  from  all  directions. 

The  board  therefore  recommends  that  one-half  of  the  horseshoes  issued  to  each  cav- 
alry company  for  one  year  shall  be  of  the  Goodenough  pattern,  and  one-half  of  the 
pattern  known  as  the  Burden  shoe  ;  that  50  per  cent,  of  the  horseshoe-nails  issued  for 
one  year  to  each  cavalry  company  shall  be  the  Goodenough  horseshoe-nail,  and  50  per 
cent,  either  the  Globe  or  Ausable  horseshoe-nail,  and  after  one  year  the  horseshoes 
uud  horseshoe-nails  shall  be  furnished  to  the  cavalry  service  of  either  of  the  above- 
named  patterns  as  called  for  on  requisitions. 

The  board  recommends  that  models  and  books,  as  furnished  by  Mr.  Gooilenough, 
thoroughly  explaining  his  system,  be  transmitted  to  each  cavalry  company,  and,  if 
thought  necessary,  that  a  competent  person  be  sent  to  visit  the  larger  cavalry-posts 
for  the  purpose  of  instructing  the  farriers. 

The  board  is  of  the  opinion  that  cavalry  officers  should  designate  in  their  requisi- 
tions the  size  of  the  horseshoes  required,  as  this  must  differ  with  the  various  breeds  of 
horses  purchased  in  different  sections  of  the  country  ;  but  in  cases  where  the  requisi- 
tion does  not  mention  the  sizes  the  following  should  be  the  proportion  issued,  which 
the  board  believes  will  cover  the  requirements  in  most  cases. 

The  board  recommends  to  be  issued  to  a  cavalry  company  for  a  six  months*  supply, 
1,200  horseshoes — 

Of  the  Burden  shoe,  size  No.  1 50  shoes 

Of  the  Burden  shoe,  size  No.  2 250  shoes 

Of  the  Burden  shoe,  size  No.  3 250  shoes 

Of  the  Burden  shoe,  size  No.  4 50  shoes 

600  shoes, 
and  600  Goodenough  horseshoes  in  proportion  as  above,  and  in  sizes  to  correspond  with 
those  of  the  Burden  pattern. 

To  be  issued  to  a  cavalry  company  for  a  six  months'  supply,  130  pounds  horseshoe- 
nails,  50  per  cent,  to  be  either  of  the  Globe  or  Ausable  pattern — 

Of  size  No.  7 50  per  cent. 

Of  size  No.  8 50  per  cent. 

and  50  per  cent,  or  65  pounds  to  be  of  Goodenough  horseshoe-nails,  in  the  same  propor- 
tion and  in  sizes  to  correspond  with  the  No.  7  and  No.  8  of  the  Globe  or  Ausable  pat- 
tern. 


Resolution  No.  14. 

Cavalry  forge-cart. 

Resolredy  That  the  board  recommends  the  adoption  of  a  traveling  torge-cart  to  be 
issued  to  each  company  of  cavalry,  for  the  purpose  of  carrying  the  blacksmiths'  bel- 
lows, lire-box,  anvil,  coal,  blacksmiths' tools,  horseshoes,  nailsj  and  iron;  also  for  the 
pur^wse  of  carrying  the  extra  ammunition,  saildlers'  tools,  and  supply  of  leather  for 
the  repairs  of  horse-equipments.  The  size  of  the  cart,  and  the  different  compartments 
and  their  dimensions,  together  with  the  measurements  of  the  bellows  and  fire-box,  to 
be  designated  in  the  plans  and  drawings  submitteil,  and  suitable  harness  to  be  fur- 
nished with  each  cart. 


Resolution  No.  15. 

Standard  supply-table  of  matetnah. 

The  board  is  of  the  opinion  that  the  following  materials  should  constitute  a  stand- 
ard "siipi>ly-table"  for  the  ordinary  repairs,  in  a  company  of  cavalry  during  a  period 
of  HJx  mouths : 

Saddler fi'  materiah. 

2  pounds  black  wax,  (summer-prepared  or  winter-prepared,  depending  on  the  sea- 
son in  which  it  is  to  be  used.) 
i  pound  of  beeswax. 

2  quarts  blacking  for  leather,  (in  quart  cans,  opening  closed  by  ^crew.) 
\  sUUh  b'atln'r,  bridle. 
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100  pounds  leather,  harness. 
36  pounds  Collins  harness-oil,  in  six  cans. 
1  pound  rivets  and  burrs,  copper  1'',  No.  8. 
3  pounds  rivets  and  burrs,  copper,  f ,  No.  10. 
1  pound  rivets  and  burrs,  brass,  |'',  No.  12. 
1  pound  rivets  and  burrs,  iron,  for  side-lines. 
1  gross  screws,  brass,  f "  long,  No.  6. 
12  pounds  soap,  castile. 
2,000  tacks,  iron,  6-ounce. 
1,000  tacks,  iron,  8-ounce. 
2, 000  tacks,  iron,  12-onnce. 
1, 000  tacks,  iron,  18-ounce. 

2\  pounds  thread,  shoe,  white,  No.  10. 

2i  pounds  thread,  shoe,  white,  No.  3. 

1  pound  thread,  linen,  patent.  No.  35. 

12  yards  webbing,  blue  linen,  7V  wide. 

24  yards  webbing,  blue  linen,  4"  wide. 


1,200  horseshoes. 

130  pounds  horseshoe-n^ils. 


Blacksmith^  mateiials. 


Cleaning-materiaU, 


2  quires  emery-cloth,  No.  90. 

2  quires  emery-cloth,  No.  120. 

2  quires  emery-cloth  No.  0.  0. 

2  gallons  oil,  sperm,  in  1-gallon  cans. 

4  pounds  rotten-stone. 

With  the  cavalry  forge-cart  should  be  furnished  : 

70  pounds  iron,  bar,  assorted. 
5  pounds  steel,  1"  square. 
5  pounds  steel,  f  square. 
To  be  replaced  in  this  case  when  necessary  by  special  requisition. 

Additional  supply-tabk  of  materials. 

The  board  deems  it  proper  to  designate  the  following  list  as  an  additional  supply- 
table  of  stores  that  may,  under  certain  circumstances,  be  required  by  a  company  of 
cavalry,  and  which  should  be  issued  on  special  requisition,  namely  : 

1  dozen  buckles,  bar,  brass,  |". 

1  dozen  buckler,  bar,  brass,  f ". 
3  dozen  buckles,  bar,  brass,  f ". 
3  dozen  buckles,  wire,  brass,  f ". 

2  dozen  buckles,  bar,  iron,  1^". 
1  dozen  buckles,  roller,  iron,  1". 
1  dozen  buckles,  roller,  iron,  1^". 

1  dozen  bncklew,  roller,  iron,  2",  | 

1  dozen  rings,  brass,  1".2.5  interior  diameter. 

2  dozen  rings,  iron,  1".7  interior  diameter. 
1  dozen  rings,  iron,  2  '.5  interior  diameter. 
1  dozen  rings,  iron,  **  D.'' 

1  dozen  squares,  iron,  halter. 
1  dozen  bolt8.  iron,  halter. 

1  dozen  staples,  foot,  brass. 

2  dozen  staples  for  rings,  brass. 
2  dozen  ovals,  (guard-plates.) 

1  gross  pins,  escutcheon,  brass,  i"  long,  (screw-pins.) 

1  dozen  snaps,  steel,  (for  side-lines.) 

The  board  believes  that  the  articles  on  the  "  standard  supply-table  "  are  all  that  are,, 
in  kind  and  amount,  required  ordinarily  by  a  company  of  cavalry  during  six  months. 
It  is,  however,  not  the  intention  that  all  of  these  stores  should  in  every  case  be  sup- 
plied twice  a  year,  but  that  they  should  be  called  for  in  part  or  in  whole  as  needed  by 
the  company  commanders. 

In  consideration  of  the  bulk  and  weight  of  the  horseshoes  issued  to  a  companv  of 
cavalry,  and  the  difficulty  and  inconvenience  of  transporting  the  amount  from  place 
to  place,  the  board  would  suggest  that  the  shoes  be  drawn  as  they  are  needed  from  the 
post  ordnance-officer,  who  might  be  required  to  draw  every  six  months  for  all  of  the 
companies  of  cavalry  at  his  post.  If  advisable  for  this  purpose,  the  post  quarter- 
master could  be  recognized  as  the  post  ordnance-officer. 
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Tlie  articles  on  the  additional  supply-table  Bbonld  be  called  for  and  famished  when 
it  may  appear  uecewiary  for  repairs. 

Further,  tbe  Ixmrd  is  of  tbe  opinion  that  it  is  not  advisable  that  cleaning-materials 
should  1>e  furnished  by  tbe  Government,  for  the  care  of  arms  and  equipments  in  the 
haiiflH  of  troops,  but  it  considers  it  proper  that  the  amount  specified  should  be  allowed 
a  (^)mpany  commander  for  tbe  preservation  of  arms  and  eqnipmentM  in  store. 


Resolution  No.  16. 
Saddlers'  and  blacksmiths'  tool-bags. 

The  board  is  of  the  opinion  that  the  tool-bags  for  tools  and  materials  presented  in 
General  Orders  No.  60,  War  Department,  series  18T2,  should  be  changed  as  follows^ 
namely : 

The  two  pouches  to  be  connected  by  two  seat-straps,  one  end  of  each  being  fastened 

i>cnuanently  to  opposite  pouches,  the  other  end  being  attached  by  a  brass  plate  and 
;ey,  as  in  the  sample  snbmitte<l. 

These  bags  to  be  furnished  to  companies  without  tools  or  materials,  bat  to  contaia 
one  leather  and  three  canvas  bags,  as  at  present,  for  thread,  tacks,  nails,  and  wax.  To 
be  used  upon  scouts  and  in  6eld-service  without  wagons,  and  to  carry  such  tools  and 
materials  from  the  general  supplies  as  may  be  deemed  necessary  by  the  offioer  in  com- 
mand. 


Resolution  No.  17. 
Equipments  necessary  for  a  oavalry-trooper. 

The  board  is  of  the  opinion  that  the  regular  equipments  necessary  tor  a  oaTalry- 
trooper  are  as  follows,  namely : 

'  1  saddle-tree,  leather-covered. 
2  stirrup-straps. 

1  middle  complete. -I'^'^^'^Xl^p, 

I  carbine-socket  and  strap. 

1  girth. 
[  1  headstall. 

I  pair  of  reins. 

1  bit. 
,  1  curb-strap; 

1  headstall. 

1  hitching-strap. 
1  watering-bridle. 


1  curb-bridle 

1   halter 


I  pair  smlule-bags  with  two  ration-bags. 

1  blanket.       ' 

1  surcingle. 

I  link. 

1  side-line. 

1  nose-bag. 

I  lariat. 

1  nicket-pin. 

1  norse-brush. 

1  curry-comb. 

1  jmir  spurs. 

1  pair  spur-strai)s. 

i  2  saber-slings. 
1  saber-belt <  2  Haber-sling  slides. 

(  1  belt  and  plate. 
1  pouch  for  carbine-cartridges. 

1  JM^uch  for  pistol-cartridges. 

2  cartridge-loops  for  carbine-cartridges. 
1  pistol-holster. 

1  saber-knot. 

1  carbim^ling. 

1  carbine-sling  swivel. 

1  aiuteeu. 
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Further,  the  board  is  of  the  opinion  that  the  following  articles  for  the  cavalry  service 
shonld  be  furnished  only  when  especially  called  for  on  requisition,  namely : 
Saddle-cloth,  felt. 
Halt^r-chain. 
Sweat-leathers. 

Stirrup  with  socket  for  standard  or  guidon. 
Forage-sack. 
Uaversaok  for  dismounted  service. 


Resolution  No.  18. 

The  board  recommends  the  adoption  of  the  changes,  alterations,  and  additions  to  the 
faorse-eouipments,  cavalry-equipments,  accouterments,  and  supply-table  of  tools  and 
materials  for  the  cavalry  service  as  set  forth  in  the  resolutions  agreed  upon  and  form- 
ing part  of  these  proceedings. 

In  arriving  at  its  conclusions,  the  board  has  given  due  weight  to  the  opinions  of 
cavalry  officers  received,  and  have  coincided  with  the  views  of  the  majority,  excepting 
where  reasons  which  appear  good  and  convincing  have  induced  it  to  take  other  action. 

Most  of  the  saddle-trees  now  on  hand  were  furnished  by  contractors  during  the  war, 
and  show  a  great  want  of  uniformity  in  their  measurements  and  dimensions,  and  often 
differ  widely  from  the  official  gauges.  In  order  to  remedy  this  and  prevent  injury  to 
horses,  the  board  have  selected  a  model,  and  recommend  that  a  thorough  inspection  be 
made  with  a  view  to  the  condemnation  of  all  trees  improperly  constructed. 

A  large  number  advocate  the  cincha-strap  fastening  for  the  ^irth,  but  the  board 
recommends  the  buckle-fastening,  with  the  modification  of  a  ring  instead  of  the  D-ring 
upon  the  left  side  of  the  girth-strap,  so  that  the  cincha-strap  can  be  used  when  circum- 
stances may  render  it  especially  advisable.  The  board  believes  that  the  saddle  can  be 
secured  with  the  buckle-fastening  as  safely  and  more  expeditiously  than  with  any 
other  method,  and  without  the  instruction  and  experience  necessary  with  the  cincha- 
strap. 

Many  express  themselves  in  favor  of  the  hair  ^irth,  but  statements  made  to  the  board 
show  that  the  material  will  be  difficult  to  obtain  and  expensive  in  many  parts  of  the 
country. 

Nearly  all  of  the  cavalry  officers  heard  from  have  asked  for  some  modification  of  the 
curb-bit  now  in  service,  chiefly  on  account  of  its  great  weight.  After  examining  many 
patterns,  the  board  has  selected  the  model  submitted  by  Capt.  W.  R.  Shoemaker,  O.  S. 
K.,  of  the  Ordnance  Department,  as  the  curb-bit  which  appears  to  be  the  most  merito- 
rious and  the  best  adapted  to  the  cavalry  service.  In  weight  it  is  seven  ounces  lighter 
than  the  modified  curb-bit  issued  under  General  Orders  No.  60,  War  Department,  series 
1872. 

The  pouch  for  carrying  carbine  and  pistol  ammunition  is  approved  by  the  board,  a 
majority  of  cavalry  officers  being  decidedly  in  favor  of  this  method  as  compared  to  any 
of  the  experimental  cartridge-boxes  issued  for  trial.  By  no  other  box  can  so  large  a 
number  of  cartridges  be  carried  in  the  same  space,  but,  m  consideration  of  the  peculiar 
wants  of  the  cavalry  on  the  plains,  in  long  expeditions  against  the  Indians,  the  board 
have  recommended  the  addition  of  the  cartridge-loops,  to  be  used  with  or  without  the 
pouch,  so  arranged  as  to  distribute  the  weight  of  a  large  amount  of  ammunition  as 
equally  as  possible  upon  the  belt.  These  have  been  tested  for  a  long  time  upon  th* 
frontier,  and  are  used  now  by  many  in  that  locality. 

A  graduated  felt  saddle-cloth  is  recommended  to  be  issued  in  addition  to  the  blanket 
as  a  further  protection  to  the  horse's  back,  especially  needed  in  long  marches,  when 
the  animals  become  low  in  flesh  and  where  the  blanket  alone  is  insufficient  to  prevent 
sores.  An  examination  of  reports  made  during  the  war  and  since,  upon  this  subject, 
received  from  the  Ordnance-Office,  shows  a  very  favorable  result,  the  felt  cloth  having 
been  used  under  trying  (Circumstances  with  beneficial  effect. 

The  cavalry-forge  and  tool-chest,  prescribed  by  General  Orders  No.  60,  War  Depart- 
ment, series  of  1872,  was  carefully  examined  and  its  working  qualities  tested. 

It  is  the  opinion  of  the  board  that  for  a  forge  intended  to  be  carried  on  pack-animals 
it  is  as  good  as  any  that  could  be  devised,  but  the  board  believes  the  forge  and  tools  to 
be  too  small  for  the  general  blacksmiths*  work  often  required  in  companies  on  the 
plains,  and  that  it  is  not  necessary  to  furnish  forges  with  a  view  to  packing  them  on 
animals. 

Cavalry  leaving  the  garrison  for  a  scout  usually  carry  fitted  shoes  with  each  trooper 
sufficient  for  all  wants,  and  forges  are  only  needed  in  garrison,  established  camps,  or 
with  trains.  Heretofore  the  forge,  tools,  and  materials,  both  of  blacksmiths  and  sad- 
dlers, have  been  carried  in  separate  boxes,  and  no  provision  has  been  made  for  their 
safe-keeping  or  transportation. 
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To  supply  a  want  loDg  felt  in  the  cavalry  service,  the  board  recommeuds  the  cavalry 
forge-cart  of  the  pattern  submitted,  with  force,  tools,  and  materials  compactly  arranged 
and  drawn  by  two  animals,  one  in  shafts  and  the  other  by  the  side  in  harness,  after  the 
method  long  in  nso  in  the  Prussian  army. 

In  conclusion,  a  personal  examination  has  convinced  the  board  of  the  superior 
quality  of  the  manufacture  and  material  of  the  articles  furnished  from  the  Government 
workshops  over  those  obtained  by  contract,  and  it  is  earnestly  recommended  that,  as 
far  as  possible,  all  stores  issued  to  the  cavalry  by  the  Ordnance  Department  may  be 
made  in  the  arsenals,  believing  that  to  be  for  the  best  interests  of  the  service. 

[First  indorftenient.] 

War  Department,  Adjutant-Generai/s  Office, 

WaMhinyton,  May  8,  1B74. 
Respectfully  referred  to  the  Acting  Chief  of  Ordnance  for  remark. 

E.  D.  TOWNSEND, 

A  dJH  ta  n  i-  G  en  era  I. 
(Second  indorAeraont.] 

Ordnance-Offick,  May  U,  1874. 
Respectfully  returned  to  the  Adjutant-General. 

The  recommendations  of  the  board  are  concurred  in,  but  in  carrying  out  the  changes, 
alterations,  and  additions  recommended,  it  is  suggested  that  the  large  quantity  of 
stores  on  hand  of  old  patterns  be  utilized,  and  the  changes,  «&c.,  bo  made  as  rapidly  as 
a  due  regard  to  economy  will  permit. 

S.  V.  BENflT, 
Acting  Chief  of  Ordnanct. 
[Third  indorscmeDt.1 

War  Department,  Adjutant-General's  Office, 

Washington^  May  13,  1874. 
Respectfiilly  referred  to  the  General  of  the  Army  before  being  submitted  to  the  Sec- 
retary of  War. 

E.  D.  TOWNSEND, 

Adjutant-General 
[Fourth  indorsement.] 

Headquarters  of  the  Army, 
Washington,  D.  C,  May  15,  lb74. 
I  hardly  feel  competent  to  pass  judgment  on  the  matter  of  cavalry  equipment,  and 
would  be  governed  by  the  opinions  of  the  cavalry  officers  who  serve  on  the  plains  and 
have  abundant  experience.  The  present  stock  on  hand  could  be  exhausted  gradually, 
leaving  the  new  equipment  to  accumulate  in  store,  ready  for  emergi^ucy,  or  for  use 
after  the  present  supply  is  exhausted. 

W.  T.  SHERMAN,  General, 

[Fifth  indorsement.! 

War  Department,  Adjutant-General's  Office, 

Washington,  May  16,  1874. 
Respectfully  submitted  to  the  Secretarv  of  War. 

E.  D.  TOWNSEND, 

Adjutant -General, 
[Sixth  indorsement.  I 

May  20,  1874. 

The  Secretary  of  War  concurs  with  the  General  of  the  Army  and  the  Chief  of  Ord- 
nance, that  the  stores  on  hand  of  old  patterns  should  be  utilized  before  issue  of  new 
patterns.  In  regard  to  horseshoes,  however,  an  immediate  issue  is  authorized  of  the 
two  styles  recommended  by  the  board. 

By  order  of  the  Secretary  of  War. 

H.  T.  CROSBY,  Chief  Clerk< 

[Seventh  indorsement) 

War  Department,  Aixiutant-Generai/s  Office, 

Washington,  May  21,  1H74. 
Respectfully  returned  to  the  Acting  Chief  of  Onlnance,  inviting  attention  to  the 
action  of  the  Secretary  of  War  indorsed  hereon. 

The  (ieneral  of  the  Army  has  been  advis«*<l  accordingly. 

E.  D.  TOWNSEND, 

^Idjntant'GeneraL 
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APPENDIXES  AND  ABSTRACTS. 
Appendix  I. 

List  of  exiienniental  cartridse-boxes,  sabmitted  to  the  board  on  cavalry-eqaipmenta 
by  the  commanding  officer  of  the  Leavenworth  Arsenal,  pursuant  to  instructions  of  the 
Chief  of  Ordnance  of  the  United  States  Army,  of  December  24,  1873  : 

1  cartridge-box,  A. 

1  cartridge-box,  B. 

1  cartridge-box,  D. 

1  cartridge-box,  F,  with  tin  cartridge-holder. 

I  cartridge-box,  F,  with  wooden  cartridge-holder. 

1  cartridge-box,  K. 

1  cartridge-box,  M,  No.  1. 

I  cartridge-box,  M,  No.  2. 

1  cartridge-box,  N. 

1  cartridge-box,  P. 

1  cartridge-pouch,  C. 

I  cartridge-pouch,  L.    (Had  originally  a  fastening  like  F ;  admits  of  any  variety.) 

I  cartridge-pouch,  E. 

1  cartridge- vest,  H,  pair,  four  rows  of  loops. 

A.  MORDECAI, 
Captain  of  OrdnancCy  Commanding, 

Leavenworth  Arsenal,  Kans.,  January  10,  1874. 


Appendix  II. 

List  of  supplies  furnished  by  the  Ordnance  Department  for  the  use  of  the  cavalry, 
submitted  to  the  board  on  cavalry-equipments  by  the  commanding  officer  of  the  Leav- 
enworth Arsenal,  pursuant  to  instructions  of  the  Chief  of  Ordnance,  United  States 
Army,  of  December  16,  1873 : 

One  set  of  horse-equipments^  standard  pattern^  as  per  Ordnance  Memoranda  No.  13,  con- 
sisting of— 

1  saddle,  cavalry,  leather-covered,  complete. 

1  bridle,  curb,  with  bit,  No.  1. 

I  bridle,  watering. 

I  halter  and  strap. 

1  pair  satldle-bags,  (linen  duck.) 

1  surcingle. 

1  brush  and  shoe  pouch. 

1  forage-sack. 

I  side-line. 

1  saddle-cloth. 

1  pair  spurs. 

1  pair  spur-straps. 

1  ration  or  coffee  can. 

3  bits,  extra,  Nos.  2,  3,  and  4. 

*One  set  of  cavalry-accoutermentSy  altered,  standard  pattern,  as  per  Ordnance  Memoranda,  No, 

13,  consisting  of— 
1  carbine-cartridge  pouch. 
1  pistol-cartridge  pouch. 

1  pistol-holster,  (breech-loading  pistol,  cal.  .50,)  swivel  attachment. 
1  saber- belt,  cavalry. 
1  saber-belt  plate,  (U.  S.) 
1  pair  saber-slings,  with  hooks. 
1  carbine-sling  and  swivel. 
1  saber-knot. 


Three  sets  of  cavalry-equipments,  brace  system,  consisting  of— 


2  braces,  No.  1. 
1  brace.  No.  2. 
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2  8al>er-belt8  and  plates,  No.  1. 
1  salMjr-belt  and  plate,  No.  2. 

1  cartridge-box,  No.  1. 
1  cartridge-box,  No.  2. 
I  cartridge-pouch. 

3  catridffe-poaches,  pUtol. 
3  piHtol-holMters. 

3  »w«)rd-knot8. 
3  carbine-swivels. 

One  cavalry  forge,  \cith  tools  and  materiaUf  consisting  of— 

torge-chest. 
tool-cbest. 
bucket,  iron, 
anvil  and  block, 
vise, 
tongs, 
poker, 
fire-shovel, 
rake,  fire, 
apron,  siniths\ 

die-stock,  with  two  taps  and  two  pairs  dies, 
box,  shooing, 
rasp,  Hiniths'. 
hammer,  hand, 
hammer,  shoeing, 
hammer,  riveting, 
hammer,  nail, 
chisel,  splitdng. 
pritchel. 
hardy, 
caliper, 
clinching-iron. 
knife,  shoeing, 
knife,  toe. 
punch,  fore, 
creaser. 
buttress, 
wrench-screw, 
nail-bags, 
oil-can  with  oil. 
files. 

pincers,  shooing, 
square,  steel, 
punch,  nail. 
10  pounds  nails,  horseshoe. 
1  tool -bag,  for  saddlers'  and  smiths'  tools. 


One  set  of  saddlers^  tools,  consisting  of-^ 

9  awls,  assorted,  without  handles. 
3  awls,  assorted,  with  handles. 

1  awl,  pad  or  seat,  handled. 

2  peg  or  stub  awls,  with  patent  handles. 
I  stitching-awl  handle,  patent. 

1  claw-tool. 

1  creaser,  liguum-vitcB. 

1  compa»8«s,  common. 

2  edge-tools,  Nos.  1  and  2. 
1  gauge-knife,  draw. 

I  hammer,  riveting. 

1  hammer,  saddlers'. 

1  knife,  shoe. 

1  knife,  half-round,  5-inch. 

1  knife-head. 

1  knife,  splitting,  6-inch. 

1  mallot,  half-pound  head. 

3  papore  of  needles,  Nos.  4,  5,  and  6. 

1  pui»er  of  needles  for  patent  thread,  Glover's,  No.  5. 
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1  nippers,  catting. 

1  oil-stone. 

1  pricking-carriage,  with  three  wheels,  Nos.  8,  10,  and  12. 

1  punch,  spring,  Nos.  4  and  7. 

1  punch,  hand.  No.  8. 

1  pliers. 

1  rule,  two-foot. 

1  pair  rivet-sets,  (one  center,  one  heading.) 

1  shears,  6-inch  blade. 

1  slicker,  steel,  woo<len  handle. 

1  screw-driver,  3-inch. 

I  thimble. 


Smiths^  tooU,  ^c. 


10  horseshoes,  Nos.  2  and  .3. 
3  pounds  horseshoe-nails. 
1  hammer,  shoeing. 
1  pincers,  shoeing. 
1  rasp. 
1  pritchel. 

1  nail-punch  and  clinch-knife. 
1  toe  and  shoeing  knife. 
1  clinching-iron. 
1  apron,  leather. 


MateriaU, 


1  ball  shoe-thread,  dark-blue.  No.  3. 

1  ball  shoe-thread,  white.  No.  3. 

I  ball  shoe-thread,  white,  No.  10. 

1  spool  patent  linen  thread,  3-cord,  No.  50. 

1  paper  tacks,  (1,000,)  6-ounce. 

1  paper  tacks,  (1,000,)  12-ounce. 

1  ounce  beeswax. 

^  pound  black  wax. 

3  pounds  harness-leather,  strap. 

Pertaining  to  a  six  months'  supply.. 

1  pound  shoe-thread,  white.  No.  10. 
1  pound  shoe-thread,  white,  No.  3. 

1  pound  shoe-thread,  dark-blue.  No.  3. 

i  pound  patent  lineu  thread,  3-cord,  one  ball  yellow. 
i  pound  patent  linen  thread,  3-cord,  one  ball  orange. 
^  pound  patent  linen  thread,  3-cord,  one  ball  black. 
J  pound  patent  linen  thread,  3-cord,  one  ball  white. 

2  ounces  patent  linen  thread,  :3-cord,  one  spool  white,  No.  50. 
2  ounces  patent  linen  thread,  3-cord,  one  spool  blue.  No.  35. 
2  ounces  patent  linen  thread,  IVcord,  one  spool  black.  No.  35. 
2  ounces  patent  linen  thread,  .3-cord,  one  spool  red,  No.  '^5, 

2  papers  (1,000)  iron  tacks,  6-ounce. 

2  papers  (1,000)  iron  tacks,  12-ounce. 

i  pound  beeswax. 

2  pounds  black  wax. 

1  side  of  bridle-leather. 
15  pounds  harness-leather,  (one  side.) 

8  pounds  collar-leather,  (one  side.) 

1  pound  copper  rivets  and  burrs,  f-inch.  No.  10. 

1  pound  copper  rivets  and  burrs,  f-inch.  No.  12. 
592  pounds  horseshoes,  Burden's  No.  2. 
695  pounds  horseshoes,  Burden's  No.  3. 
25  pounds  horseshoe-nails,  Ausable  No.  7. 
35  pounds  horseshoe-nails,  Ausable  No.  8. 

Horse-equipments  f  pattern  1859. 

1  saddle,  raw-hide-covere<l.  No.  1,  11-inch  seat. 
1  saddle,  raw-hide- covered,  No.  2.  11^-inch  seat. 
1  saddle,  raw-hide-covered,  No.  3. 12-inch  seat. 
1  pair  stirrups,  wood,  with  hood. 
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1  pair  stirrup-leathers. 
6  coat-straps. 

carbine-socket. 

girth,  4^-inch,  woolen  webbing,  bine. 

curb-bridle,  headstall,  and  reins,  with  curb-bit  No.  4,  carb-chain  and  safe. 

curb -bit,  No.  3. 

curb-bit.  No.  2. 

curb-bit,  No.  1,  4-inch  diameter  of  ring. 

curb-bit,  No.  1,  3f-inch  diameter  of  ring. 

waterinsr-bridle,  bit,  and  reins. 

her. 


>len  webbing,  blue, 
uh. 


curry-comb, 
horse-brush. 
)icket-pin. 


picket- 
lariat, 
nose-bag. 


Cavalry-accouterments, 


saber-belt  and  plate,  with  two  slings  and  shoulder-belt,  grained  leather, 
haber-belt  and  plate,  with  two  slings  and  shoulder-belt,  bu£f  leather, 
carbine-cartridge  pouch.  Dyer's, 
carbine-cartridge  pouch-sling.  Dyer's, 
carbine-cartridge  pouch-sling  swivel, 
carbine-cartridge  box.  Sharp's, 
carbine-sling,  grained  leather, 
carbine-sling,  buff  leather, 
carbine-sling  swivel, 
pistol-belt  bolster, 
pistol-cartridge  pouch, 
saber-knot,  grained  leather, 
saber-knot,  buff  leather. 

saber-belt  and  plate,  with  Stuart's  attachment, 
side-line  leglet,  with  lining. 

side-line  leglet,  plain  strap,  chain  25^  inches  long, 
side-line  leglet,  plain  strap,  chain  *2Si  inches  long, 
side-line  leglet,  plain  strap,  chain  31  inches  long, 
lariats,  extra,  different  sizes  and  materials, 
pair  stirrups,  wood,  without  hood, 
pair  sweat-leathers. 

saddle,  leather-covered,  complete,  converted  at  the  Leavenworth  Arsenal ;  differs 
from  the  standard  in  size  of  safes  to  D-rings  and  in  welta  on  cantle  and  pommeL 
cartridge-box,  M  pair,  with  shoulder-straps, 
cartridge- vest,  H,  three  rows  of  loops, 
cartridge-pouch,  L,  with  turn-buckle, 
haversack,  painted  canvas, 
haversack,  enameled  cloth, 
canteen  and  strap. 

pairs  sa<ldler-clamp8,  different  patterns, 
saddlers'  horse, 
saddlers'  tool-box. 
saddlers'  tool-pouch, 
bit,  nickel-plated,  ex))eri mental, 
saddle-cloth,  experimental. 
6  pounds  CoUins's  prepared  harness-oil. 


Sample  patterns. 


2  horseshoes,  fore.  Burden's  No.  1. 
2  horse8lio*y4,  hind.  Burden's,  No.  I. 
2  hoFseshoes,  fore.  Burden's,  No.  2. 
2  horseshoes,  hind,  Burden's,  No.  2. 
2  horseshoes,  fore,  Burden's,  No.  3. 
2  horseshoes,  hind.  Burden's,  No.  3. 
2  horseshoes,  fore,  Burden's,  No.  4. 
2  hosseshoes,  hind.  Burden's,  No.  4. 
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•2  hoi'bcslioes,  fore,  Barden^s,  No.  5. 

•i  horseshoes,  hind,  Burden's,  No.  5. 

2  horseshoes,  fore.  Rhode  Island,  No.  2. 

2  horseshoes,  hind,  Rhode  Island,  No.  2. 

2  horseshoes,  fore,  Rhode  Island,  No.  3. 

2  horseshoes,  hind,  Rhode  Island,  No.  3. 

2  horseshoes,  fore,  Rhode  Island,  No.  4. 

2  horseshoes,  hind,  Rhode  Island,  No.  4. 

2  horseshoes,  fore.  Coming  &,  Winslow,  No.  3. 

2  horseshoes,  hina.  Corning  ^  Winslow,  No.  3. 

2  horseshoes,  fore,  Juniata,  No.  3. 

2  horseshoes,  hind,  Juniata,  No.  3. 

2  horseshoes,  fore,  Colwell,  No.  3. 

2  horseshoes,  hind,  Colwell,  No.  3. 

2  horseshoes,  fore,  Unknown,  No.  3. 

2  horseshoes,  hind,  Unknown,  No,  3. 

2  horseshoes,  fore,  Burden's,  No.  3,  fitted. 

2  horseshoes,  hind.  Burden's  No.  3,  fitted. 

1  pound  horseshoe-nails,  Olobe,  iM'ight,  No.  6. 
1  pound  horseshoe-nails,  Olobe,  bright.  No.  7. 
1  pound  horseBhoe-nails,  Globe,  bright,  No.  8. 
1  pound  horseshoe-nails.  Globe,  bright,  No.  9. 
I  pound  horseshoe-nails,  Ausable,  No.  6. 
1  pound  horseshoe-nails,  Ausable,  No.  7. 
1  pound  horseshoe-nails,  Ausable,  No.  8. 
I  pound  horseshoe-nails,  Ausable,  No.  9. 
1  pound  horseshoe-nails,  rust3\ 

Specimens. 

10  rasps,  difierent  patterns. 

3  shueing-knives,  ditt'erent  patterns. 
<)  clinching-irons,  difierent  patterns. 
1  slicker,  glass. 

I  slicker,  glas8,  with  wooden  handle. 
1  slicker,  wood. 

A.  MORDECAI, 
Captain  of  Ordnance,  Commanding, 
LiiAVKNWoinii  Akskn  \i.,  Jannaiy  10, 1874. 


Appendix  III. 

Li>t  oi  pattenhs  snlnnitted  to  the  board  on  cavalry-equipments,  not  shown  in  Ap- 
I)endix  1  and  Appendix  II : 

3  samples  officers'  sabers,  from  Ordnance-Office. 

1  cartrid;4C-box,  patented  by  Lieutenant  McKeever,  from  Ordnance-Office. 

1  scouting-belt,  with  loops,  from  Captain  Bernard,  First  Cavalry. 

2  waist-belts  and  plates,  with  loops,  from  Colonel  Mordecai,  Ordnance  Department. 
1  acouting-bolt,  with  loops,  from  Capt.  E.  B.  Wells,  Second  Cavalry. 

''\  bridles,  made  by  James  H.  Wilson,  Nashville,  from  Ordnance-Otlice. 

1  watering-bridle,  from  Ordnance-Office. 

1  bridle,  from  Orduance-Office. 

1  model  ot*  cnrb-bit,  from  Captain  Spaulding,  Second  Cavalry. 

1  drawing  of  curb-bit,  from  Slajor  DuBois,  Third  Cavalry. 

2  models  of  cnrb-bit,  from  Capt.  W,  R.  Shoemaker,  M.  S.  K.  O. 

1  drawing  of  curb-bit,  from  Capt.  H.  E.  Noyes,  Second  Cavalry. 

1  pair  of  hopples,  Colonel  Palmer's,  from  OVd nance-Office. 

1  pair  of  side  lines,  Colonel  Palmer's,  from  Ordnance-Office. 

1  pair  of  side-lines,  from  Major  Merrill,  Seventh  Cavalry. 

1  j»air  of  side-lines,  from  Col.  N.  A.  Miles,  Fifth  Infantry. 

1  pair  of  side-lines,  from  Orduance-Office.  .   • 

1  pair  of  side-lines,  from  Colonel  Mordecai,  made  by  request  of  board. 

*J  pairs  of  side-lines,  from  Colonel  Mordecai. 

I  picket-i»in,  from  William  Lyons. 

1  picket-pin,  from  Captain  Spaulding,  Second  Cavalry. 

1  picket-pin,  from  Capt.  11.  E.  Noyes,  Second  Cavalry. 

I  picket-pin,  from  Lieut.  W.  C.  liawtdle,  Second  Cavrflry. 

1  model  of  picket-pin,  from  Capt.  C.  B.  McLellau,  Sixth  Cavalrv. 

l>2  w 
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1  sweat-leather,  model  from  Captain  Spaalding,  Second  Cavalry. 

1  lariat,  from  Major  Merrill,  Seventh  Cavalry. 

1  lariat,  from  Captain  H.  E.  Noyea,  Second  Cavalry. 

1  hair  lariat,  from  Colonel  Mordecai,  Ordnance  Department. 

1  cavalry  carrying-braces,  from  Lient.  George  H.  Palmer,  Sixteenth  Infantry. 
•  1  drawing  of  Kiernan's  horseshoe,  from  Col.  B.  H.  Grierson,  Tenth  Cavalry. 

2  curry-combs,  from  Major  Merrill,  Seventh  Cavalry. 

1  cnrry-comb,  No.  18,  from  Colonel  Mordecai,  Ordnance  Department. 

1  cnrry-comb.  No.  480,  from  Colonel  Mordecai,  Ordnance  Department. 

1  horse-brush.  No.  101,  from  Colonel  Mordecai,  Ordnance  Department. 

1  horse-brush.  No.  401,  from  Colonel  Mordecai,  Ordnance  D^artment. 

1  felt  saddle-cloth,  gray,  from  Colonel  Mordecai,  Ordnance  Department. 

1  felt  saddle-cloth,  gray,  bound  yellow,  from  Colonel  Mordecai,  Ordnance  Depart- 
ment. 

1  felt  saddle-cloth,  blue,  bound  yellow,  from  Colonel  Mordecai,  Ordnance  Depart- 
ment. 

1  felt  saddle-cloth,  blue,  from  Colonel  Mordecai,  Ordnance  Department. 

1  pistol- holster,  from  Capt.  H.  E.  Noyes,  Second  Cavalry. 

2  hair  cinchas,  from  Colonel  Mordecai,  Ordnance  Department, 

1  pair  of  saddle-bags,  from  Colonel  Mordecai,  Ordnance  Department. 

1  pair  of  California  saddle-bags,  from  Colonel  Mordecai,  Ordnance  Department. 

2  pairs  of  back-straps,  from  Colonel  Mordecai,  Ordnance  Department. 
4  cincha-straps,  from  Colonel  Mordecai,  Ordnance  Department. 

1  Wait's  feed-bag,  from  Colonel  Mordecai,  Ordnance  Department. 

1  feed-bag  from  American  Horse- Feeder  Company,  from  Ordnance-Office. 

1  Homes's  belly-band  fastener,  from  Ordnance-Office. 

1  O.  W.  Barnes's  pulley  bridle-bit,  from  Ordnance-Office. 

1  Hazen's  cartridge-belt.  No.  1,  single  row  of  loops,  from  Colonel  Mordecai. 

1  Hazen'a  cartridge-belt,  No.  2,  double  row  of  loops,  from  Colonel  Mordecai. 
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Abmkact  a.— Abstract  of  recommendations  by  cavilry  officers^  c^o.— Continued. 


•  One  of  Xo.  5  and  one  of  No.  X  \  One  each  of  G  to  18.  t  Poor  of  1,2.  3,  and  5. 

§  One  of  No«.  4  to  7,  one  of  No-*.  9  to  \'2.  \\  One  3-luch,  oae  6-lnch.  ^-  One  of  No.  6. 

AH>rK  vcr  A. — Abstravl  of  rccoimncntUtionH  by  cavalry  officerSf  .Jc — Continued. 


Changofl  recommended  in  Rupplieii  diffcrtng:  from  the  allowances  laid  down  in 
I  General  Orders  No.  tK),  Adjatant-Qoneral'n  Office,  neriei)  1872. 


SaddleiV  toolii. 


Saddlcn'  material]!. 


Nhii.rs  c»f  officerr*. 


Col.  J.  J.  Keynolda 

Col.  Jame«  Oaken 

Lieut.  Col.  E.  A.  Cnrr 

Meat.  Col.  J.  W.  David.-on. 

Col.  J.  Irwin  Greijg 

'Col.  Edwin  Hatch 

>Cupt.  Clarence  Mauck 

"Capt.  A.  E.  Bates 
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Abj>tract  a. — Abtttract  of  recommendations  hy  cavalry  offieertij  tfc— Contiuned. 


Ar.M  IMCT  A. — Abstract  of  recommendatlous  by  cavalry  officers,  .j*c — ConckuUd. 


L.  H.  CARPENTER. 

Cnptnin  Tenth  Cavnlrt/.  Brevet  Colouel. 

litconUr  of  Board  on  Cocolnf-K']iii]»mrn($, 
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Abstract  B. — Summary  of  the  coiitentn  of  certain  letters  referred  to  the  Jioard  on  ('avalnf- 
EquipmentSf  in  the  communication  from  the  Ordnance'  Depatment  dated  Dec4imher  *i4,  1"^3, 
marked  Appendix  No.  1. 

1.  Letter  from  Maj.  R.  I.  Dodge,  Third  lufaiitiy,  commauding  Fort  Dodge,  Kansas, 
(5885  of  1873,)  dated  November  3, 1873,  transmits  reports  of  scouts  of  Companies  F  and 
G,  Sixth  Cavalry,  with  criticisms  on  arms  and  equipments. 

[Inclosuro  1  to  letter  r»^R3  ol  18:3.1 

Joseph  Kerin,  captain  Sixth  Cavalry,  commanding  Company  F,  October  <>,  l*'73, 
reports  scouts  made  by  Company  F,  Sixth  Cavalrv,  from  April  '28,  1873,  to  October  r», 
1873. 

(K\lrait,s  from  itruark.s  tlu-n-iu.] 

*  *  The  new  cavalry -e(|uipmonts  wtjrc  first  worn  by  m;u  of  the  company  on 
scouting  duty,  on  the  scout  of  Juno  25  to  July  14, 1873.  Lientenant  Henely,  in  charge 
of  this  scouting  party,  on  the  same,  dated  July  14,  says :  **  The  men  of  the  detachment 
•disliked  very  much  the  now  belts  and  carbine-slings  furnished  them  recently ;  they 
complain  that  they  are  cumbersome,  are  composed  oi  so  much  leather  as  to  make  them 
feel  exceedingly  warm,  and  chafed  the  shoulders  to  snch  an  extent,  in  nniny  instances, 
that  they  cannot  be  worn  at  all.'^ 

{Inclosiire  M  to  h'ttor  a^^?5  ol  1?TJ.] 

T.  C.  Tupper,  captain  .Sixth  Cavalry,  commanding  Company  (i,  Sixth  Cavalry,  Octo- 
ber, 1H73,  reports  scouts  made  by  Companv  G,  Sixtii  Cavalrv,  from  March  13,  lr*73,  to 
October,  1873. 

t 

[Kxtracts  fi-oiii  ir marks*  therein. ] 

•  *  •  The  carbine-sling  belt  in  use  is  satisfactory;  the  cartridge-boxes  are  unfit 
for  field  use.  I  recommend  the  cartridge-pouch  lined  with  sheep-skin.  The  leather- 
covered  saddles  are  the  best  I  have  seen  in  use  in  the  service.  *  *  *  The  bridle-bits 
now  in  use  I  consider  outrageous ;  they  are  uniformly  too  heavy.  *  »  »  i  recom- 
mend the  Daniels  steel-bit,  with  curb-straps  in  place  of  curb-chain.    •     •     • 

2.  Letter  from  J.  T.  Morrison,  first  lientenant  Tenth  Cavalry,  (No.  573(»  of  1673,) 
dated  October  24,  1873,  requests  that  certain  blankets  advertised  to  be  sold  be  with- 
drawn from  sale  and  issued  as  horse-covers,  there  being  none  for  issue. 

The  original  documents  returned,  by  request,  to  Chief  of  Ordnance. 

L.  H.  CARPENTER, 
Capt,  Ttnth  Car.,  Iht.CoI.,  lieeordtr  of  Toard  on  Cavalry-Equijmuntf. 
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DETAILS        OF 

CARBINE  CARTRIDGE  POUCH  ,  PISTOL  H0L5T  ER      «c  PI5T0L  CARTRIDGE  POUCH 

1,    BucA  and  I^iap.  7,    Booty,  Yt ,  BacA  anot  I^iap. 

2  ,    J^ron  i  .  8  ,    Fiap^ .  13  ,    yfoof  2ininy  . 

3,  J^ocA0e.  9,   Froff,  14,    Gttssef  . 

4,  Woo/  /tniny^.  10  ,  Sntre/  a^tacAmen^       15,    Wef/j  . 

5,  G usse f  .  piece.  16,   Fren^  . 
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APPENDIX  H. 

Office  of  U.  S.  Ordnance  Agency  and  New  York  Arsenal, 

New  York  City,  July  16,  1874. 

Sir  :  I  bave  the  honor  to  sabmit  tbe  following  special  report,  with  the  accompanjing^ 
documents  germane  thereto,  regarding  the  operations  at  this  agency  in  carrying  out 
the  orders  of  tbe  Department  of  November  28,  1873,  contemplating  the  improvement 
of  tbe  armaments  of  the  defensive  works  of  the  harbor  of  New  York,  and  growing  oat 
of  the  report  and  recommendation  of  this  office  of  November  26,  1873,  in  response  to 
the  instractions  of  the  Bureau  of  November  22,  to  inspect  and  report  upon  the  condi- 
tion of  tbe  armaments. 

The  most  important  repairs  to  be  made  under  the  above-mentioned  instructions  were 
the  removal  of  existing  and  the  provision  of  heavier  pintle  transoms,  the  supplying  of 
ade<^uate  recoil-checks,  and  tbe  procurement  and  attachment  of  cranes  and  pulleys  for 
loading. 

Tbe  accompanying  report  of  the  superintendent,  Mr.  A.  G.  Sinclair,  marked  I,  shows 
the  extent  of  the  more. important  operations  of  this  office  in  this  regard.  The  minor 
repairs  can  be  gathered  from  tbe  ''monthly  report  of  the  work  done/' 

A  recapitulation  shows  as  follows : 

Twenty-one  15"  chassis  supplied  with  thick  pintle-transoms  (the  old  ones  being  re- 
moved) and  loading  cranes  and  pulleys.  Those  carriages  were  thoroughly  overhauled, 
repaired,  and  painted,  and  the  guns  lackered. 

Fourteen  15"  carriages  moved  from  forts  to  wharves  for  shipment  to  Fort  Monroe 
Arsenal,  to  have  attacned  pneumatic  buffers,  cranes,  and  pulleys. 

Nine  15"  carriages  (with  pneumatic  buffers,  cranes,  and  pulleys  attached)  received 
from  Fort  Monroe  Arsenal,  moved  from  the  wharves  to  the  forts  and  placed  in  position. 

Fourteen  15"  guns  mounted  and  dismounted  in  prosecuting  the  above  work. 

Four  13"  mortars  moved  from  the  wharf  to  fort,  and  ready  to  be  placed  in  position. 

One  recoil-check  (friction)  applied  to  a  15"  carriage  and  tested. 

One  15"  carriage  and  chassis  altered  to  give  increased  height,  and  a  hydraulic  buffer^ 
attached  to  tbe  same,  and  tbe  systems  tested. 

Our  limited  facilities  for  tbe  provision  of  the  standard  recoil-checks,  (pneumatic  buf- 
fers,) and  the  importance,  inconsequence,  of  testing  at  once  some  practical,  economical, 
and  readily-applied  apparatus  for  controlling  recoil,  led  this  office  to  make,  under  the 
instructions  of  the  Department  of  November  28,  1873,  a  friction  recoil-check  and  apply 
and  experiment  with  it.  The  description  of  this  check,  its  mode  of  attachment  to  the 
carriage,  and  the  results  of  the  experiments  with  it,  are  given  in  the  report  from  this 
office,  dated  Februanr  24,  1874,  and  the  accompanying  drawings.  A  copy  of  this  report 
is  appended,  marked  II ;  also  a  drawing  marked  VIL 

It  is  the  intention,  in  tbe  alteration  of  two  of  the  10"  carriages  designed  for  use 
with  converted  10"  smooth-bores  to  rifles,  to  further  test  this  cheap  and  simple  check ; 
using,  however,  an  automatic  device  for  clamping  the  "  friction- plates,"  as  the  gun  is 
about  reaching  its  position  in  battery,  and  permanently  attaching  the  **  box-clamps  " 
to  the  upper  carriage. 

It  having  already  been  determined  that  our  standard  carriages  should  be  increased 
15"  in  height  for  barbette  service  over  existing  models  at  our  forts,  and  believing  that 
we  could  produce  a  cheaper  if  not  a  better  and  more  graceful  carriage  with  this  im- 
provement (than  our  present  standard)  by  altering  our  present  low  carriages,  retaining 
all  tbe  principal  parts,  and  the  making  of  repairs  in  New  York  Harbor  of  our  carriages 
affording  a  favorable  opportunity,  I  caused  to  be  so  altered  a  15"  low  carriage,  and 
have  tested  its  endurance  by  what  may  be  deemed  a  sufficient  preliminary  trial. 

The  many  advantages  promised  by  the  hydraulic  buffer,  especiallv  in  simplicity  and 
economy,  over  the  (double)  pneumatic  cylinders  for  checking  recoil,  also  led,  in  view 
of  the  opportunities  afforded,  to  the  application  to  this  carriage  or  an  experimental 
hydraulic  buffer,  designed  in  its  details  by  this  office,  and  diffenng  in  some  important 
particulars  from  tbe  ones  now  in  nse  in  the  Prussian  and  English  services. 

The  design  of  this  carriage  of  increased  height  with  the  buffer  is  shown  in  the  ap- 
pended drawings.    Tbe  results  of  the  trial  are  appended,  marked  III. 

It  will  be  seen  that  tbe  increased  height  is  attained  by  inserting  six  sections,  (three 
on  a  side,)  similar  in  construction  to  the  chassis  rail,  between  the  two  rails  and  the 
feet,  props,  and  forks  of  the  low  15"  chassis.  This,  it  is  believed,  gives  all  tbe  strength 
required,  preserves  a  light  and  graceful  appearance  to  tbe  system,  and  avoids  the  deep 
and  relatively  thin  ana  ungainly  present  rail,  besides  utilizing  all  the  principal  parts 
of  the  old  chassis.    Drawings  accompany  this  report,  marked  IV,  V,  VI. 

This  construction,  it  is  believed,  can  be  modified,  if  any  advantage  can  5o  gained 
thereby,  by  employing  solid  flanged  rails  of  sufficient  strength,  in  contradistinction  to 
built-up  ones.     Transoms  of  suit^ible  weight  and  dimensions  unite  tbe  opposite  sec- 
tions.   (See  drawings.) 
The  weight*  of  the  parts  required  to  make  this  alteration  is  estimated  at  forty-seven 
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the  sabject  of  the  necessity  of  the  procnrement  of  a  non-freezing  liquid  is  of  the  first 
importance. 

Mixtures  of  glycerine  and  water,  methyl  and  water,  or  the  use  of  some  of  the  non- 
freezing  oils  are  relied  apon  to  solve  this  problem. 

In  concluding  this  report,  I  may  call  attention  to  the  fact  that  serious  defects  still 
exist  in  our  present  system  of  carriage  construction  for  heavy  gnus,  such  as  tbe  use  of 
eccentric  axles  for  chassis,  and  in  our  arrangements  for  elevation,  &c.,  and  that  these 
demand  investigation  and  correction  before  we  can  produce  a  system  literally  fulfilling 
the  perfections  of  a  non-depressing  carriage  increased  in  height,  as  set  forth  in  the 
resolutions  of  the  board  on  depressing  and  other  gun-carriage  systems,  convened  under 
the  orders  from  the  War  Department  of  December  23, 1872. 

I  here  quote  from  the  proceedings  of  the  board : 

''  That  the  non-depressmg  carriage  increased  in  height,  and  modified  by  the  improved 
methods  for  working,  with  the  addition  of  two  air-cylinders  for  the  purpose  of  absorb- 
ing the  recoil,  and  also  afibrding[  additional  protection  under  the  parapet  to  the  men 
who  serve  the  gun,  recommends  itself  to  the  board  tm  the  very  best  service-carriage  for 
any  locality  ana  under  any  probable  cirenmstances,  until  a  depressing  carriage,  whether 
by  counterpoise,  compressed  air,  steam,  or  any  other  method,  be  decided  upon  as  the 
standard  for  service,  combining  the  advantages  of  economy,  streng^tb,  simplicity  in 
structure  and  handling,  which  characterize  the  improved  non-depressing  carriage.'' 

There  remains  but  one  more  point  in  this  connection  to  call  the  attention  of  the 
Bureau  to,  and  that  is  that  it  would  be  well  to  further  consider  the  subject  of  the  reten- 
tion of  the  old  upper  carriages. 

The  new  top  carriage  is  evidently  superior  in  strength  to  the  old  one ;  but  frt>m  oar 
experience  here  with  over  two  hundred  rounds  with  the  latter  we  have  developed  no 
serious  defects. 

It  is  presumed^that  we  are  now  in  a  transition  stage  between  the  depressing  and 
non-depressing  systems ;  and  the  &ot  that  the  present  carriage  will  subserve  its  par- 
poses  for  any  emergencies  which  might  possibly  intervene  renders  the  question  of 
utilization  of  our  present  material  to  its  fullest  extent,  as  a  matter  of  economy,  in  this 
presumed  transition  stage  one  of  the  first  importance. 
Very  respectfrilly,  your  obedient  servant, 

8.  CRISPIN, 
Brevet  CoUmely  U,  8.  A,,  Major  of  Ordnance, 

Brig.  Gen.  8.  V.  BenAt, 

Chirf  of  Ordnance^  U,  8,  A,,  Washington^  D,  C. 


I. 

Office  of  U.  S.  Ohdnancb  Aqenct  and  New  York  Arsenal, 

New  York  CUy,  July  3,  1874. 
Sir  :  I  have  the  honor  to  make  the  following  report  of  the  principal  work  done  in 
moving,  dismounting,  and  mounting  15''  guns  and  13"  mortars  and  carriages  for  alter- 
ations, repairs,  and  preservation  of  the  same,  at  Forts  Amilton  and  Wadsworth, 
New  York  Hari>or,  since  November  22, 1873,  to  wit : 

At  FoH  Hamilton. 

Nine  15''  carriages  were  removed  from  the  fort  to  the  wharf  for  shipment  to  Fort 
Monroe  Arsenal,  ror  the  purpose  of  attaching  air-cylinders  and  cranes.  From  tbree  of 
these  carriages  guns  were  dismounted. 

Three  15"  carriages  received  from  Fort  Monroe  Arsenal,  having  air-cylinders  and 
cranes  attached,  were  moved  from  the  wharf  to  the  fort,  put  together,  placed  in  position, 
and  the  guns  mounted  and  put  in  working  order. 

Twenty-one  other  carriages  for  15"  guns  have  been  altered  by  putting  in  improved 
thick  pintle  transoms,  key-ways  cut,  and  keys  inserted  in  bolster.  Cranes  have  also 
been  attached  to  these  canriages,  all  of  which  are  now  in  working  order. 

A  friction  recoil-check  (experimental)  was  pat  on  one  of  the  carriages  and  tested 
with  a  full  charge. 

All  the  15"  ^uns  and  carriages  at  this  post  were,  more  or  less,  repaired  by  patting  on 
new  guides,  sights,  new  bolts,  &c. ;  they  were  also  cleaned,  painted,  and  lackered.  The 
old  pintle  transoms  and  cranes  were  moved  to  the  wharf  and  shipped  to  New  Yoi^ 
Arsenal,  together  with  about  three  tons  of  old  wheels  and  sockets. 

Four  13"  mortars  were  moved  from  wharf  to  the  fort,  and  are  now  ready  for  placing 
in  position. 
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At  Fort  Wadstoorth. 

Fife  15"  gun-carriages  were  moved  from  the  fort  to  the  wharf  for  ahipment  to  Fort 
Monroe  Arsenal  for  the  pnrpoee  of  attaching  air-cylinders  and  cranes.  From  two  of 
tbese  carriages  gnns  were  dismounted. 

Six  15"  gun-carriages  received  from  Fort  Monroe  Arsenal,  having  the  ar- cylinders 
and  cranes  attached,  were  moved  from  the  wharf,  placed  in  jmsition,  and  the  guns 
moimted.  To  accomplish  this,  four  of  the  gnns  had  t-o  be  moved  about  one-half  mile 
«ch.  One  of  these  15"  gun-carriages  was  placed  in  position  on  the  beach,  and  the  ^n 
BKmnted  for  testing  powders  and  velocities.  All  of  these  carriages  are  now  in  working 
order. 

A  15"  carriage  has  been  altered  by  increasing  it  in  height  15",  by  adding  sections 
between  the  bolsters,  props,  forks,  and  Chassis.  A  hydraulic  buffer  was  also  attached 
to  this  carriage,  and  the  carriage  and  buffer  tested  with  full  charges. 

The  greater  part  of  the  work  at  these  forts  was  done  during  the  winter  season  under 
great  disadvantage.     Cradles,  pulleys,  rollers,  rope,  timber,  plink,  hydraulic  jacks, 
and  other  materials  were  purchased,  and  mostly  used  up  in  its  prosecution. 
Very  respectfully,  your  obedient  servant, 

A.  G.  SINCLAIR, 

SiiperintendenU 

Col.  S.  Ckispix,  U.  S.  J.,  Commanding. 


II. 


Office  of  U.  S.  Ordnanck-Agkncy  and  New  York  Arsenal, 

Netc  York  City,  February  24,  1874. 
Sir  :  I  have  the  honor  to  inclose  herewith  drawings  of  a  recoil -check,  designed  by 
Superintendent  A.  G.  Sinclair,  under  the  supervision  of  this  office,  and  applied  to  and 
experimented  with  last  January  on  a  15"  gun-carriage  at  Fort  Hamilton,  New  York 
Hju-bor.  A  copy  of  the  report  of  the  experiments,  made  under  the  supervision  of  Lieut. 
John  6.  Butler,  in  inclosed. 

The  design  now  under  consideration  is  the  result  of  the  instructions  of  the  Depart- 
ment, dated  November  28,  1873,  in  reply  to  my  report  on  Fort  Wadsworth  of  the  same 
month,  warranting  the  devising  of  some  simple  and  efficient  check  to  provide  a  readily 
attainable  substitute  for  our  present  standard  pneumatic  buffers  in  cases  of  their 
absence  and  pressing  needs  arising  for  a  temporary  expedient  for  checking  recoil. 

The  inclosed  drawings  give  the  details  of  the  recoil-check ;  also  show  its  position 
and  application  to  the  15"  gun-carriage.  The  simple  friction  of  two  small  plates,  acting 
in  contact  with  the  upper  and  lower  surfaces  of  a  single  broad  wroughtiron  rail, 
extending  midway  between  the  chassis-rails  nearly  the  length  of  the  carriage,  combined 
with  the  increased  resistance  affonled  by  a  slight  wedge-shape  given  to  the  latter,  afford 
the  power  for  absorbing  the  recoil. 

This  apparatus  is  secured,  it  will  be  seen,  to  the  front  of  the  chassis  by  a  transom, 
taking  the  place  and  position  of  the  front  burters,  and  a  plate  bolted  to  it  on  top, 
between  which  the  friction-rail  passes,  and  is  free  to  move  to  the  front  longitudinally. 
Its  position  with  respect  to  the  other  parts  of  the  carriage  and  chassis  is  clearly  shown 
by  the  drawings.  It  is  secured  at  the  rear  end  by  a  rod  attached  to  a  rubber  or  steel 
spring.  When  the  recoil  of  the  upper  carriage  ceases,  the  strain  on  the  friction-rail  is 
at  at  end ;  but  the  elasticity  of  the  rail  reacts,  and  if  it  was  rigidly  attached  at  either 
end  a  tendency  to  buckle  would  evidently  exist  and  destroy  it  as  a  recoil-check.  This 
was  a  serious  imperfection  in  the  smooth  multirail  compressor.  It  will  be  seen  that  this 
defect  does  not  exist  in  the  present  arrangement.  The  front  end  of  the  rail  is  free  to 
move  to  the  front,  both  because  it  is  not  rigidly  fastened  to  the  front  hurter- transom  of 
the  chassis  and  has  a  flexible  attachment  at  the  other  or  rear  end  afforded  by  the  rubber 
or  steel  spring. 

lu  firing  15"  guns  on  wooden  platforms,  the  distance  obt>ained  in  the  act  of  firing 
between  the  head  a  a  and  the  hurter-transom  was  sometimes  from  f "  to  4",  but  in  stone 
platforms  the  distance  was  reduced  to  say  about  ^". 

These  facts  show  the  importance  of  the  flexible  attachment — either  a  rubber  or  steel 
spring.  They  were  noticed  in  the  firings  for  the  engineers  of  say  from  thirty  to  fifty 
rounds  with  15"  ^uns,  full  charges,  in  their  experiments  in  wooden  platforms  in  1872 
and  1873,  the  flexible  attachment  having  been  applied  to  Smooths  compressor,  which 
bad  heretofore  failed  for  the  want  of  this  yielding  medium. 

The  box-clamp,  with  its  friction  platens  and  screw,  is  shown  by  the  drawings ;  also,  it 
is  shown  in  position  (with  all  its  parts  assembled)  when  the  gun  is  ready  for  firing. 
The  probable  cost  is  about  $200.  No  alterations  are  required  in  its  application  to  the 
present  system  of  carriages.  It  is  evident  that  it  can  be  readily  placed  so  that  the 
iriction-rail  will  l)e  either  flush  with  or  below  the  upper  edges  of  the  chassis-rails,  (if 
80  desired.)  A  different  arrangement  of  the  front  transom  of  the  upper  carriage  will 
simply  be  required. 

25  w 
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The  ex  peri  men  to,  it  will  be  seen,  were  few,  and  all  the  contingencieA  of  serrice  have 
not  attairicil  in  onr  test.  Thej,  however,  are,  as  far  as  made,  completely  satisfiactory, 
and  it  \h  believed  that  as  a  simple  expedient  for  checking  recoil  the  de\'ice  ander  con- 
sideration will  jipve  excellent  results,  with  jodicions  management,  in  all  ordinary  and 
BUpiK>sable  contingencies  of  service. 

It  is  the  intention,  when  experiments  with  it  can  be  economically  combined  with 
others,  to  parsue  the  investigations  into  its  merits  farther,  and  develop)  it,  if  it  is,  as  is 
now  believed,  fnlly  susceptible,  into  a  practical  system  for  checking  recoils. 

It  is  l>elieved,  it  may  be  stated  in  this  connection,  that  by  permanently  attaching  the 
box-clamp  to  the  upper  carriage  and  employing  a  simple  automatic  device  to  turn  the 
screw  through  a  given  arc,  and  acting  at  the  time  when  the  upper  carriage  is  almost 
into  battery,  that  a  decided  improvement  will  Result.  Especially  will  this  provide  for 
any  neglect  of  gunners  to  tighten  the  clamp  prior  to  firing,  and  thus  avoid  the 
possibility  of  the  check  ever  being  in  a  condition  not  to  act  when  the  g^n  is  fired.  Its 
undoubted  economy,  simplicity,  and  present  apparent  serviceability  evidently  warrant 
its  not  l>eing  lost  sight  of  in  the  trials  and  test^  which  must  necessarily  follow  in  the 
future  with  pneumatic  and  hydraulic  buffers  in  our  efforts  to  secure  a  safe,  simple, 
durable,  efiioient,  and  economical  recoil-check. 
Very  respectfully,  your  obedient  servant, 


Bvt  Col.  U.  S. 
The  Chikf  of  Okdnanck,  U.  8.  A., 

Wcuhinfftony  D.  C, 


S.  CRISPIN, 
A.,  Major  of  Ordnance ^  Commanding, 


[Inclosnre.] 

Ofuce  of  U.  S.  Ordnance  Agency  and  New  York  Arsenal, 

New  York  Ciiy^  January  24, 1874. 
Sir  :  Agreeably  to  your  instructions  of  the  20th  instant,  I  have  the  honor  to  report 
that  I  have  tested  the  experimental  compressor  attached  to  15"  gun-carriage  at  Fort 
Hamilton  by  firing  five  rounds  from  the  gun  mounted  thereon,  as  follows  : 
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Powder. 

Projectile. 
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1 

Dupont.1864. 

70 

Shot . . 

450 

16.000 

1 

7 

10 

Carriage  worked  well . 

3 

Main  moth... 

80 

..do    .. 

450 

24.000 

2 

6 

Do. 

3 

...do 

90 
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450 

28.000 

2 

5 

8 

Do. 

4 

....do 

100 

..do  ... 

4.'iO 

31.000 

2 

5 

10 

Do. 

5 

...do 

100 

..do...i          450 

33.000 

1 

2 

4 

n 

Do. 

As  a  means  of  checking  recoil  this  appliance  answered  the  purpose  ]>erfectly  through 
out  the  above  limited  trial ;  and  as  the  compressor  screw  was  set  tightly  enough  to 
bring  the  carriage  to  a  rest  after  a  very  short  recoil,  without  the  slightest  apparent 
injury  to  carriage  or  compressor,  it  is  probable  that  the  above  five  rounds  constituted 
a  severer  test  of  the  strength  and  efficiency  of  the  system  than  a  much  greater  number 
of  rounds  with  a  looser  setting  of  the  compressor. 

I  have  only  to  suggest  that,  to  increase  the  convenience  and  efficiency  of  this  appa- 
ratus, the  compressor  screw  should  be  permanently  attached  to  the  front  transom  of 
the  top  carriage;  the  compressor  plates  provided  with  dauges  or  gil)s  as  guides,  and 
the  friction-strap  bolted  or  keyed  to  the  cross-head,  which  at  present  confines  it  in  one 
direction  only  by  a  flange. 

The  friction -strap,  moreover,  should  be  two  or  three  inches  longer,  so  that  in  case  of 
extreme  recoil  the  carriage  shall  reach  the  conn ter-hurters  before  the  clamps  reach  the 
end  of  the  plate. 

If  the  compressor  screws  were  of  steel  instead  of  wrought  iron  thore  would,  doubt- 
less, as  Mr.  Sinclair  suggests,  bo  less  tendency  to  upset,  and  hence  work  stifliy  ;  nor 
can  there  be  any  ohjection  to  increasing  the  depth  of  the  screw-box  or  female  screw 
as  an  additional  precaution  in  this  direction. 

It  is  not  known  that  it  is  uec<issary  t<>  carry  out  them?  latter  suggtistions;  they  are 
precautionary  simply,  in  view  of  a  contingent  adoptiou  of  the  system. 
Very  respecttully,  your  obedient  servant, 

JOHN  G.  BLTLER, 

iMmtenant  of  Ordnance. 

Col.  8.  Crispin,  U.  8.  A., 

Commaudhig. 
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APPENDIX  I. 

United  States  Arsenal, 
Benida,  Cal\famia,  July  19,  1873. 

Sir  :  I  bave  tbe  honor  to  snbmi;  tbe  foUowing  as  a  report  in  reference  to  the  worlc 
done  in  boring  the  artesian  well  at  this  post  during  the  past  year : 

In  the  year  1862  a  practical  well-borer  made  a  survey  of  the  Government  reservation  at 
this  place,  and  offered  to  obtain  artesian  water  for  the  sum  of  $40,000.  He  had  just 
completed  a  well  at  Stockton  to  supply  that  city  with  water,  and  had  bored  to  a  depth 
of  1,200  feet.  Before  that  date  the  Pacific  Mail-Steamship  Company  had  bored  a  well 
at  their  works,  in  Benicia,  to  a  depth  of  nearly  350  feet  without  obtaining  water. 

The  strata  which  underlies  the  whole  neignborhood  are  adobe  clay,  disintegrated 
rock,  yellow  sandstone,  and  bli^estone ;  the  Pacific  Mail-Steamship  Company  did  not 
bore  through  this  last.  It  is  believed  by  the  old  residents  of  the  vicinity  that  if  this 
stratum  of  nine  rock  was  pierced  artesian  water  could  be  obtained. 

The  ca&on  in  the  rear  of  the  arsenal  store-house  was  selected  as  nearly  the  lowest 
spot  on  the  reserve  in  which  to  commence  boring,  and  the  assistance  of  Mr.  Wiggins, 
who  had  been  sinking  wells  on  the  other  side  of  the  bay,  was  obtained. 

It  was  determined  that  the  first  pipe  should  have  a  diameter  of  11  inches,  as  it  might 
be  necessary  to  bore  to  a  great  depth  and  use  pipes  of  smaller  diameter  below.  The 
tools  and  pipe  had  to  be  manufactured,  the  latter  being  made  of  No.  12  iron,  in  sections, 
each  one  two  feet  in  length]  it  was  double,  outer  and  inner  sections  breaking  joints 
with  each  other.  The  aoove  work  occupied  some  time,  and  boring  was  not  commencM 
.until  the  1st  day  of  September.  The  auger  was  only  used  for  a  few  days,  as  the  rock 
was  found  within  20  feet  of  the  surface  of  the  ground,  and  a  drill  had  to  be  substituted 
for  it  with  a  spring-pole  as  the  power  with  which  to  work  it. 

In  the  month  of  October  a  frame  33  feet  high  was  erected  and  inclosed,  and  an  engine- 
house  was  built  adioining  it.  From  the  time  of  receiving  the  appropriation  information 
in  reference  to  well-boring  was  sought  for  in  most  of  tne  books  published  on  the  sub- 
ject. The  master  machinist  at  this  arsenal,  Mr.  E.  Bandel,  found  an  account  in  a  Ger- 
man newspaper  of  a  new  method  of  boring  arliesian  wells  which  had  been  invented  by 
Mr.  Kline,  of  Germany,  and  the  same  paper  contained  an  advertisement  of  a  book  explain- 
ing his  process.  Tbe  book  was  obtained  from  Europe  and  the  principal  parts  were 
translated.  The  first  expenditure  for  machinery  and  tools  seemed  very  large,  but  the 
work  reported  as  accomplished  was  so  complete  in  its  character  that  the  new  system 
was  adopted  as  most  likely  to  prove  successful.  Mr.  Kline  worked  with  a  lever  and 
employed  two  gangs  of  men,  eight  persons  in  each  gang.  In  this  country  the  work 
done  in  this  manner  would  cost  ^32  a  day.  This  expense,  it  was  ascertained,  could  be 
avoided  by  using  a  vertical  steam-cylinder  and  piston  with  an  automatic  working 
valve  to  move  the  lever,  at  a  cost  of  §150.  Some  other  improvements  were  made  at 
this  arsenal  in  the  tools  and  machinery  described,  and  their  matiufacture  was  com- 
menced. In  this  month  while  putting  down  the  pipe  the  steel  ring  with  which  the 
bottom  of  it  was  armed  broke,  and  the  pipe  was  forced  in  as  it  was  pressed  down  by  a 
bowlder  in  the  side  of  the  well-hole.  This  obstruction  did  not  project  far  enough  for 
our  tools,  but  just  sufficiently  to  effect  this  mischief. 

The  whole  pipe,  77  feet,  had  to  be  taken  out  of  the  well  in  the  month  of  November, 
repaired,  and  a  new  steel  ring  adjusted.  This  caused  several  caves  in  the  sides,  and 
before  replacing  the  pipe  an  auger  had  to  be  used  to  loosen  the  debris,  which  had  be- 
come hard  and  filled  up  the  bottom  of  the  well.  The  gain,  therefore,  in  this  month, 
was  only  12  feet.  In  the  month  of  December  the  well  was  deepened  47  feet,  making 
its  total  depth  136  feet.  The  strata  had  become  firmer,  and  it  was  deemed  advisable 
to  try  an  experiment  and  see  if  the  wall  of  the  hole  was  self-supporting ;  therefore, 
only  14  feet  of  pipe  was  used,  which  left  a  distance  of  45  feet  at  the  bottom  of  the  well 
without  any  pipe.  This  anticipation  was  not  realized,  for  iti  the  month  of  January 
two  large  caves  occurred,  produced  by  the  action  of  the  water  in  the  well  on  the  solu- 
ble portions  of  the  strata.  The  hole  was  reamed  out  to  receive  the  pipe,  and  the  rf<f- 
hria  collected  in  the  bottom  had  to  be  removed  in  the  same  manner  and  by  the  same 
tools  as  in  the  mouth  of  November.  The  pipe  was  inserted  to  a  sufficient  depth  by  the 
end  of  the  month  to  cover  the  cave-holes,  but  much  time  was  occupied  in  removing 
parts  of  broken  tools  and  bolts  from  the  bottom  of  the  well. 

In  the  month  of  Febniary  the  remainder  of  the  well  was  reamed  out,  the  depth  of  it 
increased  to  150  feet,  and  the  pipe  was  sunk  to  within  8  feet  of  the  bottom. 

An  accident  occurred  similar  to  the  one  previously  experienced  ;  the  steel  ring  of  the 
pipe  was  broken  by  a  bowlder  in  the  side  of  the  well,  and  an  unsuccessful  attempt 
was  made  with  two  hydraulic  pumps  to  raise  the  pipe.  The  parts  of  the  ring,  how- 
ever, after  great  labor  and  patience,  were  extricated,  leaving  the  bottom  of  the  pipe 
jagged  and  broken.  It  was  now  found  necessary  to  ream  out  the  hole  much  more  care- 
fully on  every  occasion  before  lowering  the  pipe.  This  extra  care  did  not  solve  the 
difficulty,  as  the  rough  ends  always  turned  up,  filling  the  pipe  as  it  was  forced  down 
so  that  the  tools  couhl  not  be  used.    Therefore,  it  was  found  necessary,  whenever  the 
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pilHj  had  been  lowered  that  a  10-inch  shell,  re-enforced  to  make  it  11  inches  in  diameter, 
with  a  conical  iron  cap  on  top  of  it,  had  to  be  forced  throngh  the  pipe  to  press  out  the 
ends  and  smooth  the  sides.  This  arrangement  was  proposed  by  Lieutenant  Clifford, 
and  proved  a  success,  but  its  nse  consumed  a  great  deal  of  time. 

Before  the  Ist  day  of  March  the  frame  for  the  lever  had  been  erected  and  the 
latter  substituted  for  the  spring-pole  ;  the  steam-cylinder  to  move  lever  and  a  patent 
drum  for  hoisting  and  lowering  tools  hjid  been  placed  in  position.  The  old  steam- 
engine  had  been  repairetl  to  drive  main  shaft  from  which  the  drum  was  worked  by  a 
counter-shaft,  the  boiler  at  the  same  time  supplying  steam  for  the  cylinder. 

The  following  is  the  description  of  the  free  falling  apparatus  ana  drill  as  they  were 
manufactured  at  this  arsenal.  They  consist  of  two  cheeks,  a  tongue,  a  pair  of  jaws, 
a  drill-rod,  a  woodeu  guide,  and  a  drill,  all  the  jiarts  being  of  iron  or  steel  except  the 
guide. 

The  two  cheeks  are  assembled  at  top  by  four  iron  screws  holding  the  upper  rod  on 
which  a  sliding  system  works,  and  at  bottom  by  a  steel  wedge  between  two  keys,  the 
three  passing  through  a  slot  in  lower  part  of  t^jngue.  The  cheeks  are  each  6  inches 
wide  and  one  half  of  an  inch  thick  ;  between  them  the  jaws  and  tongue  work.  The 
latter  has  a  socket  at  its  lower  extremity  into  which  the  drill-rod  is  screwed.  The 
jaws  are  fastened  to  the  sides  of  the  cheeks  by  two  bolts  which  act  as  journals  and 
are  worked  by  a  slide.  This  slide  ha»  a  disk  of  leather  nearly  the  same  diameter  of 
the  pipe  fastened  to  the  top  of  It.  The  action  of  the  water  in  the  pipe  on  top  of  this 
disk  as  the  rods  are  raised  presses  it  down,  and  thus  shuts  the  jaws  on  the  tongue 
and  the  drill  is  raised. 

Ou  reaching  the  height  of  the  stroke  the  rods  are  lowered,  and  the  disk,  pressed 
down  against  the  wat«r  in  the  pipe,  works  up  and  opens  the  jaws  so  as  to  free  the 
tongue,  drill,  &c.,  which  fall  to  the  bottom  of  the  well.  The  drill-rod  is  made  of  2^- 
inch  iron;  the  drill  is  armed  with  two  side-edges  which  are  perpendicular  to  the  edge 
of  the  drill  itself.  Above,  on  the  drill,  are  two  side-cutters  pressed  out  by  a  spiral 
spring,  the  edges  of  which  are  also  perpendicular  to  the  drill;  wooden  plugs  are 
inserted  behind  them  to  reduce  the  distance  between  tbeir  outer  faces  to  the  diameter 
of  the  drill,  so  that  the  latter  can  be  lowered  into  the  pipe.  These  plugs  are  jarred 
out  when  the  drill  projects  below  the  pipe  in  the  well,  and  the  spriug  forces  the 
cutters  out  so  that  they  enlarge  the  hole  made  by  the  drill,  and  the  pipe  can  be 
readily  pressed  down.  The  dnll-rod  works  loose  in  the  wooden  guide,  which  serves  to 
keep  the  drill  in  the  center  of  the  well-hole.  This  arrangement  allows  lighter  material 
to  be  used  for  the  rods  than  if  they  were  required  to  sustain  the  jar  of  the  drill  as 
it  strikes  on  the  rocky  bottom  of  the  well.  The  breaking  of  the  couplings  or  the 
litripping  of  the  male  and  female  screws  which  compose  them  are  both  prevented. 

The  weight  to  be  raised  from  the  well  is  much  smaller,  and  a  gain  is  made  in  the 
power  saved.  One  of  the  greatest  sources  of  danger  and  detention  heretofore  experi- 
enced in  boring  wells  has  been  the  breaking  of  rods  and  couplings;  the  liability  of  such 
accidents  is  diminished  by  the  use  of  this  invention.  The  advantage  gained  in  weight 
and  cost  of  material  by  using  it  can  be  realized  by  comparing  the  cross-section  of  the 
rods  above  the  free  falling  apparatus,  i.  e.,  one  square  iuch,  with  the  cross-section  of  the 
drdl-rod  used  below  it,  which  is  4.9  square  inches.  Another  gain  in  time  is,  that  under 
the  old  system  two  operations  were  necessary,  first  the  drilling  of  the  hole,  and  then  it 
had  to  be  reamed  out  to  a  sufficient  diameter  to  admit  the  pipe,;  both  of  these  are  now 
accomplished  at  the  same  time  by  the  drill  and  side-cutters.  Another  difficulty  mas- 
tered was  that  formerly  in  using  the  reamer  oue  side  of  the  well,  if  of  softer  rock,  would 
be  cut  away  more  than  the  other,  and  the  pipe  might  be  forced  into  a  crooked  hole ; 
while  at  present,  in  this  apparatus,  the  drill  serves  as  a  center  to  regulate  the  actiou 
of  the  side-cutters. 

The  ordinary  length  of  stroke  has  been  20  inches,  and  the  fulling  weight  500  pounds  ; 
therefore  the  quantity  of  action  at  each  stroke,  deducting  one- seventh  for  water  dis- 
placed, is  equal  to  715  foot-pounds,  and  for  one  minute  is  equal  to  17,875  foot-pounds,  as 
the  average  number  of  strokes  per  minute  is  twenty-five. 

When  everything  was  ready,  both  tools  and  machinery,  the  well-borer  was  discharged, 
and  the  master  machinist,  who  had  manufactured  the  new  tools,  was  place<l  in  charge 
of  the  work. 

A  bowlder  of  iron  pyrites  wa«  struck  in  the  bottom  of  the  well  and  broke  the  drill ; 
the  pieces  were  extracted,  and  the  obstruction  was  pierced  with  a  new  drill  by  dimin- 
ishing the  length  and  time  of  the  stroke.  This  is  easily  accomplished  by  moving  the 
fulcrum  of  the  lever  to  the  front  and  running  the  engine  at  a  lower  speed.  In  this 
month,  although  much  time  was  occupied  in  effecting  the  change  of  machinery  and 
tools,  and  getting  all  to  work  smoothly,  the  well  was  bored  to  a  total  depth  of  197 
feet,  and  the  pipe  was  pushed  to  within  6  feet  of  the  bottom  without  the  use  of  a 
reamer. 

This  success,  on  account  of  the  jagged  condition  of  the  end  of  the  pipe,  was  con- 
4*idered  an  excellent  proof  of  the  value  of  the  new  tools. 

lu  the  month  of^pril  the  well  was  bored  5  feet,  making  a  total  depth  of  202  feet. 
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It  was  then  resolyed  to  Bubetitnte  a  pipe  of  9  inches  in  diameter  for  the  present  one. 
These  were  the  reasons  which  led  to  this  determination :  first,  the  cost  of  boring  so 
large  a  hole  increases  greatly  as  it  is  deepened ;  second,  the  liability  of  the  ends  of 
the  pipe,  in  their  broken  condition,  doubling  np  so  that  tney  could  not  be  pressed  out, 
and  a  difficulty  of  this  nature  is  always  augmented  when  we  increase  the  distance  of 
the  bottom  of  the  pipe  from  the  surface  of  the  ground ;  and  last,  the  loss  of  time 
which  was  experienced  in  the  (onstant  use  of  the  shell.  The  new  pipe  was  macle  of 
Ko.  16  iron,  doubled  and  in  sections  of  2  feet,  breaking  joints  as  in  the  old  one.  The 
method  of  putting  this  pipe  together  was  modified,  however ;  instead  oi  building  it 
joint  by  joint  as  it  was  lowered,  lengths  of  10  feet  were  made  and  riveted  together  as 
the  pipe  was  sunk,  with  tools  manufactured  expressly  for  the  purpose.  Machine- 
screws  were  used  in  connecting  these  lengths,  and  common  counter-sunk  rivets  for  the 
sections,  time  being  gained  by  this  operation. 

An  additional  dram  was  erected,  to  be  run  by  steam-power,  with  500  feet  of  one-half 
inch  iron-wire  rope,  tarred,  for  lowering  and  hoistiug  pump  ;  thus  one  hour  was  saved 
each  time  the  well  was  cleaned.  All  this  9-inch  pipe  was  made  and  coated  inside  and 
out  with  coal-tar,  and  put  in  well  this  month. 

In  the  month  of  May  the  hole  was  deepened  60  feet  10  inches,  and  in  June  55  feet  4 
inches,  making  a  total  depth  of  318  feet  4  inches  in  the  year. 

Below  is  a  copy  of  one  of  the  weekly  reports  furuinhed  the  commanding  officer. 
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A  mistake  occurred  in  this  last  month  which  caused  an  accident.  The  sido-c utters 
became  too  much  worn  and  did  not  cut'thebore  large  enough  for  the  pipe.  This  was  not 
discovered  until  the  workmen  pressed  the  pipe  down,  when  they  found  a  shoulder  on 
which  it  rested.  The  well  had  to  be  reamed  out  with  new  side-cutters,  and  as  the 
whole  weight  of  the  drill-rod  was  received  by  them,  the  drill  not  reaching  to  the  bot- 
tom, they  were  broken  several  times  before  the  reaming  out  was  accomplished. 

On  examination  of  the  foregoing  report  it  will  appear  that  the  drilling  and  piping 
occupied  six  and  one-half  hours  ;  the  remainder  of  the  time,  three  and  a  half  hours,  was 
expended  in  lowering  and  hoisting  the  tools  and  cleaning  out  the  well.  As  the  hole  is 
deepened  the  time  thus  occupied  will  increase  and  our  daily  progress  proportionally 
decrease. 

The  strata  perforated  have  been  adobe,  clay,  shale,  sandstone,  silicate  of  alumina, 
free  silica,  and  cement-rock.  Bowlders  of  iron  and  copper  pyrites  and  blue  rock  have 
been  encountered  and  caused  great  trouble;  much  labor  being  required  in  their  re- 
moval, and  in  some  instances  tne  progress  made  being  not  more  than  one  inch  per 
hour. 

The  well  has  now  reached  the  cretaceous  subdivision  of  the  Mesozoic  time.  Patience?, 
care  and  time  are  required  for  the  successful  prosecution  of  this  work  ;  the  motto 
"  festina  lente"  must  ue  faithfully  observed,  for  the  act  of  a  moment  might  involve  a 
month's  delay  in  having  to  extricate  tools  broken  in  the  well. 

The  present  appropriation  will  be  sufficient  to  carry  on  the  work  600  feet  farther  this 
year,  making  a  total  depth  of  918  feet ;  but,  as  the  boring  should  be  continued  until 
artesian  water  is  obtained  or  granite  is  reached,  it  has  been  deemed  expedient  to  ask 
for  another  appropriation  for  the  next  yc^ar. 

The  Stockton  well  furnishes  excellent  water  from  a  depth  of  1,200  feet,  and  no  one, 
except  a  resident  of  this  dry  climate,  can  appreciate  the  substantial  benefit  to  be  ob- 
tained from  the  possession  of  such  a  well. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

J.  MCALLISTER, 
Major  Ordnancff  Commanding, 

The  Chief  ok  Ordxaxce, 

Washington^  J).  (\ 


Bknicia  AR8EX.VL,  Cal.,  July  Q^^  1874. 

General:  The  following  account  of  the  pn>gre8Hmade  in  boring  the  artesian  well  at 
this  |K>st  during  the  past  fiscal  year  is  respectfully  submitted.  Reports  have  been 
furnished  to  you  regularly,  but  they  have  been  necessarily  limited,  and  only  stated  the 
actual  work  accomplished  each  month.  The  combination  of  these  would  not  be  a 
history  of  the  progress  of  the  well,  and  would  differ  as  much  from  it  as  the  result  of  a 
campaign  from  the  narrative  of  its  events. 

Anticipations  of  rapid  progress  were  entertained  at  the  end  of  the  last  year,  and  wer« 
the  natural  deductions  from  the  results  of  the  boring  performed  in  the  preceding 
months  of  May  and  June.  These,  however,  have  not  been  realized.  In  those  months, 
embracing  fifty-two  working-days,  the  well  was  sunk  116  feet  and  2  inches,  giving  a 
daily  average  of  2.234  feet.  The  only  detentions  to  our  work  experienced  dnring  that 
yc^ar  were  tne  selection  of  the  best  system  for  boring,  and  the  manufacture  of  the  ne- 
cessary tools,  but  this  year  many  obstacles  have  b^n  encountered  which  perseverance 
and  patience  have  conquered. 

The  first  month  was  prosperous  in  results;  the  well  was  sunk  63  feet  and  7  inches  in 
twenty-four  working-days,  this  giving  an  average  of  2.6.5  feet  per  day.  No  accidents 
or  breaking  of  tools  happened  ;  the  di-ill  pierced  the  shale  readily,  and  the  loose  nature 
of  the  soil  was  proved  by  the  escape  of  gas  which  passed  up  through  the  water  from 
the  bottom  of  the  well  in  so  great  a  quantity  that  when  the  pump  was  raised  with  the 
delnHSf  a  lighted  paper  thrown  into  the  pipe  ignited  the  gas,  which  burned  for  five  sec- 
onds, and  which  proved  to  be  carburetted  hydrogen. 

Six  days  during  the  month  of  August  were  occupied  in  performing  the  following 
necessary  work  :  The  foundations  of  well-tower  were  secured,  a  flat  steel-wire  rojie 
80  feet  long  was  substituted  for  the  hemp  oue  hitherto  used  to  hoist  the  rods  out  of 
the  well,  and  the  drum  was  altered  to  fit  it.  A  rack  was  made  and  fastened  in  top  of 
tower  so  that  sections  of  rods  30  feet  long  might  be  suspended,  thus  obviating  the 
necessity  of  uncoupling  every  section  in  raising  and  lowering  drill.  Eight  hun- 
dred feet  of  new  oue-half-incn  iron-wire  rope  was  spliced  to  rope  of  the  same  kind 
already  in  drum  which  was  used  for  hoisting  and  lowering  pump.  The  average 
daily  progress  was  2.75  feet  for  the  twenty  days  occupied  in  boring  ;  this  wais  better 
than  that  made  in  July. 

On  the  26th  of  this  mouth  the  well  commenced  caving  below  the  pipe.  One  section 
of  pipe  was  immediately  attached,  and  the  pipe  pressetl  down,  but  this  failed  to  ett*ect 
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the  desired  object.  A  second  section  was  then  riveted  on  and  the  pipe  forced  through 
thed^m.  This  stopped  the  caving,  but  the  earth  on  the  outside  began  binding  the  pipe, 
and  it  was  feared  that  it  would  be  necessary  to  raise  the  whole  pipe  to  allow  the  earth 
from  the  cave  to  fall  into  the  bottom  of  the  well  from  whence  it  could  be  removed  by 
the  pump.  This  accident  filled  our  minds  with  apprehensions  for  the  future,  as  the 
extent  of  the  cave  could  not  be  well  determined,  and  the  broken  stone  and  clay  might 
finally  settle  around  the  pipe  and  act  as  a  vise  to  prevent  its  being  hoisted  or 
lowered. 

In  the  month  of  September  the  maximum  depth  drilled  in  any  one  day  was  3  feet, 
and  the  mini  mum  result  obtained  in  the  same  time  was  1.1C6  feet,  a  decided  difference, 
accounted  for  by  the  hardness  of  the  rock  encountered  by  the  drill ;  the  specimens  ob- 
tained during  the  last  <lay  referred  to,  readily  cut  glass.  On  the  fourth  of  this  month, 
in  forcing  the  pipe  down,  the  lever  usually  employed  was  broken,  and  the  pipe  could 
not  be  moved  with  the  means  at  hand.  On  the  sixth  the  pipe  was  raised  30  feet,  the 
well-hole  cleane4l  out  with  the  pump,  and  then  it  was  lowered  rapidly,  in  order  that  its 
weight  might  be  advantageously  uned  to  sink  it.  By  this  means  it  was  pushed  down 
to  within  15  fe«t  of  the  bottom  of  the  well.  Here  it  might  be  well  to  describe  our 
method  for  raising  the  pipe. 

At  the  bottom  of  the  system  of  rods,  instead  of  the  drill,  a  tool  with  two  prongs  is 
screwed  on,  their  ends  being  turned  out  and  up,  and  a  heavy  wedge  moved  by  a  rope 
hangs  just  below  it.  The  rods  are  sunk  until  the  end  of  this  tool  projects  below  the 
bottom  of  the  pipe,  then  the  wedge  is  drawn  up  between  the  prongs  by  the  rope,  and 
their  ends  are  thus  forced  out  beyond  the  bottom  of  the  pipe,  so  that  when  the  rods  are 
drawn  up  the  ends  catch  under  the  steel  ring  of  the  pipe.  In  this  case  a  screw  is  sub- 
btituted  lor  the  upper  joint  of  the  rods  on  which  a  large  iron  nut  works.  The  nut  rests 
ou  an  iron  plate  which  covers  the  top  of  the  pipe  and  through  which  the  screw  passes. 
This  nut  tightens  the  whole  system  of  rods,  and  holds  the  sections  of  pipe  tirmly  to- 
gether, and  by  this  means  the  rivets  of  the  pipe  are  relieved  from  all  strain.  A  wooden 
collar  or  clamp  is  fastened  around  the  top  of  the  pipe,  and  the  force  to  raise  it  is  ap- 
plied to  this  as  well  as  to  the  projecting  end  of  the  system  of  rods.  When  the  pip©  is 
raised  a  suthcient  distance  the  nut  is  unscrewed  and  the  rods  pressed  down,  so  as  tP 
disengage  the  points  from  the  ring  at  the  bottom  of  the  pipe.  The  rope  holding  the 
wedge  is  loosened  and  its  weight  pulls  it  down,  so  that  the  prongs  of  the  fork  at  the 
end  of  the  tool  spring  together  and  the  tool  can  be  drawn  up  through  the  pipe. 

On  one  occasion  a  cave  occurred  below  the  pip«  and  above  the  pump,  which  was  at 
the  bottom  of  the  well,  filling  pump  and  bore  of  well  completely.  This  was  one  of 
those  accidents  that  coald  not  be  prevented,  and,  after  using  all  the  force  that  the  wire 
rope  (one-half  inch  in  diameter)  attached  to  the  pump  could  stand,  it  was  deemed  ex- 
pedient to  break  out  the  bottom  of  the  pump,  so  that  it  might  be  extracted.  To  effect 
this  the  bottom  of  the  rods  was  armed  with  a  sharp-pointed  steel  tool,  instead  of  the 
drill  which  was  thrust  down  through  the  mud  and  pump,  and  we  churned  on  until  the 
valve  and  bottom  of  the  pump  were  entirely  destroyed.  Even  after  this  was  accom- 
plished, the  attraction  of  cohesion  of  the  mud  to  the  cylinder  or  barrel  of  the  pump  was 
eo  great  as  to  require  the  exertion  of  considerable  power  to  start  it  afterward  from  its 
mud-bath.  The  pump  had  to  be  repaired,  which  caused  a  delay,  as  nothing  could  be 
done  until  the  bottom  of  the  well  was  cleaned  from  the  debris  of  the  cave.  In  lower- 
ing the  pipe  another  difficulty  was  encountered  ;  the  very  hard  rock  which  had  ren- 
dered the  daily  progress  very  slow,  seemed  to  be  on  one  side  of  the  well-hole  entirely, 
and  we  found  that  it  had  thrown  the  drill  constantly  to  the  other  side,  thus  making 
the  bore  crooke<l,  and  the  pipe  could  not  be  pressed  downward.  The  drill  and  side-cut- 
ters were  used  carefully  at  first,  to  rectify  this  defect,  but  they  did  not  answer  our  pur- 
pose. The  pipe  was  then  raised  and  the  hole  filled  up  to  a  depth  of  13  feet  with  hard 
grit,  and  the  boring  was  commenced  with  drill  and  side-cutters,  as  if  we  were  working 
through  the  original  rock.  Finally  the  bore  was  enlarged,  straightened,  and  the  pipe 
pushed  to  the  bottom  of  the  well. 

The  strata  which  have  been  encountered  are  silicious  shale,  bluestone,  and  bowlders. 

During  the  month  of  October  twenty-five  days  were  occupied  in  boring,  and  a  depth 
of  57  feet  obtained.  The  average  was  2.28  feet  per  day.  The  minimum  depth  made  in 
any  one  day  was  1.83  feet,  and  the  maximum  3.0H  feet.  The  drill  broke  twice  and  had 
to  be  replaced  with  a  new  one.  Great  difficulty  was  experienced  in  pushing  the  pipe 
down  ;  the  soil  from  the  caves  had  settled  around  the  outside  of  it  in  different  places 
and  held  it  tight.  It  was  found  that  the  force  necessary  to  overcome  this  resistance 
wasdirectly  proportional  to  the  time  that  the  pipe  remained  in  one  position,  and  orders 
were  given  to  move  the  pipe  each  day,  either  up  or  down,  so  that  the  force  exerted  by 
the  attraction  of  cohesion  between  the  mud  and  outside  surface  of  pipe  might  be 
broken  every  twenty-four  hours.  This  operation  required  time  which  had  to  be  de- 
ducted from  that  usually  devoted  to  boring. 

In  November  the  trouble  of  piping  increased  daily  until  the  pipe  began  to  suffer 
from  the  force  used  on  it;  finally,  on  the  15th  of  this  month,  it  came  to  a  halt  and 
could  not  be  moved  either  way.     A  fifteen-ton   hydraulic  pump  was  used  to  its  full 
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power,  and  the  pipe  itself  weighed  6,160  poands,  which  must  be  con8idered  in  esti- 
mating  the  resistance  offered  to  motion.  If  a  greater  force  had  been  used  to  pash  the 
pipe  down,  it  would  have  been  bent  or  telescoped;  and  if  any  attempt  had  been  made 
to  raise  it  it  would  have  been  torn  apart.  The  bore  was  piped  to  a  depth  of  557  feet, 
and  entirely  secured  from  accident  as  to  that  distance.  This  pipe,  9  inches  in  diametr, 
only  projected  357  feet  below  the  bottom  of  the  11-inch  pipe  first  used,  and  the  hope 
'  which  was  entertained  of  pushing  this  diameter  of  pipe  to  a  depth  of  500  feet  or  more 
below  the  first  one  proved  fallacious. 

A  well-borer  can  realize  the  great  disappointment  which  was  experienced  by  all 
interested  in  this  work  when  this  conclusion  was  forced  upon  us.  The  necessity  of 
diminishing  the  size  of  pipe  at  such  a  short  distance  from  the  Kurfaoe  was  distressing, 
as  it  left  us  only  two  diameters  to  use,  t.  e.,  8  and  7  inches.  The  last  named  is  the 
smallest  pipe  in  which  a  free  falling-appairatus  can  be  used,  and  this  is  the  only  ma- 
chinery by  which  we  can  reach  a  great  depth  with  any  certainty.  The  side-cutters 
were  removed  and  we  continued  to  drill  a  9-iuch  hole  through  the  silicious  shale,  using 
the  drill  alone,  and  expecting  to  attain  a  stratum  in  which  we  might  dispense  with 
the  pipe  entirely,  hoping  that  the  walls  of  the  well  would  prove  strong  enough  to  sus- 
tain themselves.  Two  days  after,  at  a  depth  of  565  feet,  we  struck  a  stream  of  subter- 
ranean water,  which  came  up  the  pipe  to  the  surface  of  the  ground.  It  had  a  way  of 
egress,  however,  as  the  pump  brought  up  no  mud,  only  the  broken  pieces  of  shale,  all 
the  stone-dust  being  carried  off  by  it.  The  water  which  was  brought  up  was  sutli- 
ciently  warm  to  smoke  when  emptied  from  the  pump  during  the  early  hours  of  morning. 

On  the  day  after  we  met  this  stream,  and  on  several  successive  mornings,  a  scum  of 
brown  powder  3  inches  thick  was  fimud  on  the  top  of  the  water  in  the  pipe,  which  had 
to  be  cleaned  off  before  work  could  be  commenced.  This  was  analyzed  and  found  to 
be  the  best  kind  of  coal,  containing  a  large  amount  of  carbon,  very  little  bituminous 
matter  and  little  ash.  The  water  must  have  passed  through  some  coal-bed  before  our 
drill  reached  it,  but  we  judged  it  was  a  very  small  stream ;  had  it  been  of  any  si/e, 
the  drill  would  have  sunk  suddenly  wheu  it  first  pierced  the  arch  over  it.  The  prog- 
ress made  this  month  in  boring  was  42  feet  10  inches ;  the  average  daily  work  for  the 
time  employed,  2.379  feet;  the  minimum  in  any  one  day  was  2.06;i3  feetj  and  the  maxi- 
mum 2.8;^)  feet. 

In  December  the  water  receded,  while  the  work  was  in  progress  during  the  day, 
some  3  feet,  and  rose  each  night.  A  lifting-pump  was  rigge«l  to  ascertain  the  amount 
of  water  that  could  be  obtained  from  this  source,  but  the  water  was  readily  lowered  in 
the  pipe  b-yood  the  power  of  the  pump  to  raise  it.  The  rod  of  the  free  falling-appara- 
tus was  increased  in  len^h  to  keep  the  leather  disk  in  the  pipe,  so  that  it  could  play 
its  |>art  in  opening  the  jaws  of  the  instrument.  This  alteration  only  enabled  us  to 
reach  a  depth  of  578  feet  3  inches,  for  the  walls  of  the  well  commenced  caving,  and  the 
pipe  could  not  be  pushed  down  to  stop  this  stream  of  water,  which  was  loosening  all 
the  disintegrated  shale  in  the  stratum  in  which  we  were  boring. 

On  the  6th  of  December  we  stopped  boring,  and  the  following  work  had  to  be  com- 
pleted before  we  could  resume  our  operations  for  an  8-inch  well.  The  diameter  of  the 
tools  had  to  be  reduced,  the  distance  l>etween  the  outside  of  side-cutters,  to  8  inches, 
and  600  feet  of  pipe,  out  of  No.  16  iron,  had  to  be  fabricated.  This  pipe  was  made  in 
lengths  of  20  feet  and  covered  with  coal-tar,  inside  and  out.  One  advantage  gained 
by  this  delay  was  that  this  coating  had  time  to  harden  before  the  pipe  was  wanted. 
The  tool  used  on  the  inside  of  the  pipe  for  riveting  against,  in  joining  sections,  had  to 
be  reduce<l  in  diameter,  and  its  handle  hauX  to  be  lengthened  to  coniorm  to  .these  20- 
foot  sections.  This  tool  consists  of  two  segments  of  a  disk  of  iron  4  inches  thick,  the 
disk  having  the  same  diameter  as  the  inside  of  the  pipe.  These  segments  are  attached 
to  the  prongs  of  a  fork  which  are  forced  out  by  a  wedge.  When  the  wedge  is  pulled 
np  in  its  place,  its  edges  fit  the  edges  of  these  segments,  so  that  the  three  form  a  ditUc 
or  a  circular  plate  4  inrhes  in  thickness,  filling  up  the  pipe  and  furnishing  a  solid  man- 
dril to  rivet  against.  The  month  of  January  and  a  portion  of  February  was  occupied 
in  completing  tbe  arrangements  and  alterations  mentioned  in  detail  above,  and  with  a 
nil  deftperandum  we  commenced  a  new  era  and  a  new  year. 

On  the  18th  of  February  the  new  pipe  was  lowered  into  the  well.  It  was  arrested  on 
the  24th,  20  feet  above  the  real  bottom,  by  a  mass  of  stones  which  had  filled  up  the 
bore  to  that  distance.  We  tried  to  remove  this  by  using  the  pump,  but  without  suc- 
cess. Tbc  pump  would  not  sink  into  it,  and,  therefore,  nothing  could  enter  the  valxe. 
This  iUbris  was  so  compact  that  the  drill  without  side-cutters  had  to  be  used  to  break 
it  up  before  we  could  extract  it.  The  progress  for  the  five  days  worked  this  mouth 
was  14  feet  9  inches  bored,  and  the  well  was  piped  to  a  depth  of  589  feet. 

On  the  17th  of  March,  at  the  depth  of  615  feet,  a  bowlder  or  stratum  of  extremely  hard 
rock  wan  encounti^red,  and,  on  raising  the  tools,  they  were  found  very  much  worn,  and 
their  edges  broken.  In  four  shifts  of  work  the  progress  decreasod  from  15  inches  to 
-1  iiieheM  a  shift,  and  the  rock  on  one  side  of  the  well  defied  the  etforts  of  the  tool.  It 
was  found  that  the  drill  ha<l  benn  working  constjuirly  ovor  t«»  th**  oi»p<«it»*  side  of  the 
well,  and  the  hmN  conniienced  to  bend;  this  of  course  stoppcMl  the  boring.     The  pipe 
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was  lowered,  and  the  point  at  which  the  drill  commenced  to  diverge  from  the  axis  of 
the  well  fully  ascertaiDed.  It  was  then  raised  to  ^ve  free  working  room  below,  and 
the  experiment  which  had  been  tried  before  of  filling  up  the  well  with  hard  gnt  and 
boring  it  over  again  was  commenced.  The  rock  was  so  very  hard  that  it  was  difficult 
to  obtain  fragments  harder  and  nnless  they  were  harder  the  drill  would  work  into 
the  old  hole.    One  day  8  inches  were  mtide,  and  another  4  inches. 

The  above  method  of  straightening  the  well-hole  was  tried  many  times  and  only 
partial  results  obtained.  The  bore  was  reamed  out  and  straightened  to  within  15  inches 
of  the  real  bottom,  but  a  projection  still  existed  on  one  side  of  the  well  which  the  tools 
eoiild  not  remove.  It  was  surmised  for  some  time  that  the  difficulty  was  due  to  the 
inclined  direction  of  the  strata  and  the  constant  glancin;^  o£f  of  the  drill  as  soon  as  it 
struck  it,  and  not  to  the  great  hardness  of  the  rock.  This  was  a  mistake,  and  it  was 
made  apparent  when  we  nlled  the  well  with  pieces  of  broken  bowlder  and  could  make 
BO  impression  on  this  obstruction  ;  the  side-cutters  refused  to  attack  it,  closing  on  their 
downward  stroke,  which  they  had  never  done  before.  The  old  tools  failing  us  we  had 
to  make  new  ones. 

April  was  consumed  in  making  preparations  for  work  and  reaming  out  the  bore.  A 
new  boring-bar,  shorter  and  stronger  than  the  old  one,  was  made,  with  a  guide,  iron- 
lined  to  prevent  abrasion,  and  a  new  drill.  Work  was  commenced  with  a  reduced 
stroke  to  dress  out  well  t^  the  true  diameter.  The  well  was  filled  up  with  spawlsfrom 
broken  bowlder  to  a  depth  of  H  feet  at  first,  and  boring  commenced,  every  care  being 
taken  to  watch  the  action  of  the  tools,  and  to  ascertain  if  they  were  glancing  from 
their  work.  As  soon  as  the  tools  showed  signs  of  avoiding  the  rook  below,  the  well 
was  filled  np  again,  and  this  had  to  be  done  on  four  different  occasions  before  the  bot- 
tom of  the  well  was  reached  by  the  side-cutters.  Even  after  this  was  accomplished, 
some  rough  spots  were  left  on  the  sides  of  the  well  which  had  to  be  removed.  The 
depth  of  the  well  was  not  increased  this  month. 

The  wurk  in  May  was  attended  with  a  great  deal  of  interest.  In  attempting  to  ream 
•nt  the  bole  through  the  bowlder  with  side-cutters,  the  ends  of  both  of  them  broke  off, 
and  three  days  were  occupied  in  extracting  the  pieces  of  these  tools  from  a  depth  of 
6^1  feet.  They  were  fii*st  broken  into  small  pieces  and  then  these  were  raised  up  with 
a  new  scraper  having  a  large  lip.  The  reports  of  progress  were  disheartening  for  days, 
six  men  and  one  steam-engine  working  eight  hours  and  accomplishing  liut  2  inches 
or  twenty-five  hundredths  of  an  inch  per  hour.  The  reports  for  fourteen  consecutive 
days  varied  from  2  to  5  inches  increased  depth.  On  the  12th  instant  the  side-cutters, 
which  were  either  broken  or  ground  down  so  as  to  be  useless,  were  left  off  entirely, 
and  it  was  determined  to  use  the  drill  to  ascertain,  if  the  bowlder  had  a  bottom,  how 
far  it  would  be  necessary  to  proceed  in  order  to  pierce  it  and  reach  some  softer  rock. 
During  this  work  the  tool  rebounded  constantly  from  the  rook,  and  the  wear  of  the 
drill  was  so  grc^at  that  it  had  to  be  sharpened  every  time  it  was  raised.  The  drill,  after 
being  battered  in  this  manner  for  fifteen  days,  reached  a  softer  subsoil,  and  the  pump 
brought  up  fragments  of  shale.  This  bowlder  measured  9  feet  7  inches  through, 
and  i>ortions  of  it  possessed  sufficient  hardness  to  cut  glass.  Now  that  the  thickness 
of  this  "  nether  millstone  "  was  known,  preparations  were  immediately  made  to  enlarge 
the  bore  of  the  well  to  receive  the  pipe.  The  best  pair  of  side-cutters  were  selected 
a^d  attached  to  the  apparatus  and  the  stroke  reduced  one-half.  This  latter  precaution 
was  necessary,  as  the  side-cutters  had  really  to  bear  the  entire  shock  of  the  stroke. 
The  work  was  prosecuted  successfully  during  the  few  remaining  days  of  the  month, 
and  at  the  end  of  it  there  was  only  a  distance  of  3  feet  6  inches  to  be  enlarged.  The 
difficulties  overcome  have  demonstrated  that  the  tools  employed  are  capable  of  pierc- 
ing the  hardest  rock  likely  to  be  encountered  in  boring,  provided  that  care  is  taken  to 
regulate  the  thickness  of  the  boring-bar  and  the  length  of  the  stroke.  Toward  the 
termination  of  this  special  work  or  enlarging  the  diameter  of  the  well,  pieces  were 
chipped  off  from  the  side-cutters,  and  the  bottom  was  so  hard  and  smooth  that  the 
8cra|>er  with  a  lip,  which  had  been  used  hitherto  to  remove  particles  of  steel,  when 
turned  around,  carried  these  pieces  with  it  without  catching  them.  After  many  unsuo* 
cesslul  attempts  were  made  with  this  tool,  it  was  determined  to  use  the  power  of  ad- 
hesion. A  frame- work  of  wronght  iron,  shaped  like  the  frustum  of  a  cone,  was  made, 
the  diameter  of  its  bore  being  an  inch  less  than  that  of  the  well,  and  at  the  top  of  this 
was  a  male-screw.  A  tin  form  was  made  to  fit  over  this  frame,  and  when  this  was  on 
the  tool  was  inverted  and  a  mixture  of  beeswax,  rosin,  tallow,  and  pit'Ch  was  poured 
in  while  warm,  the  bottom,  now  the  top,  being  smoothed  down.  This  composition 
extended  at  least  6  inches  below  the  frame,  and  when  it  had  become  so  hard  that  it 
did  not  need  the  tin  form,  the  latter  was  removed,  the  tool  fumed  over  andjsecured  to 
the  lowest  section  of  the  system  of  rmls.  It  was  then  lowered  into  the  well  and 
pressed  firmly  against  the  bottom;  the  pieces  of  steel  were  thus  imbedded  in  the  com- 
position, and  by  this  means  raised  out  of  the  well.  This  tool  also  furnislied  the  means 
•f  obtaining  an  exact  inipreHsi on  of  the  surface  of  the  lK»ttom  of  the  well,  ^fhe  prog- 
ress made  this  month  in  deepening  the  well  was  5  feet  r>  inches. 
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The  side-cutters  and  drills  were  now  unfit  for  use,  the  latter  having  been  drawn  out 
and  shaped  so  many  times  by  the  smith  that  there  was  notbing  left  to  shape  ;  it  was 
therefore  necessary  to  make  new  tools  instead  of  manufacturing  new  drills  and  side- 
cutters  like  those  hitherto  used.  Mr.  Bandel  proposed  that  certain  modifications  and 
changes,  which  experience  had  suggest^  to  him,  should  be  maide  in  the  manufacture 
of  the  new  tools.  The  free  falling-apparatus  was  retained,  but  the  new  drill  and  side- 
cutters  presented  the  following  advantages  over  those  used  up  to  this  time.  The  drill 
was  to  be  a  separate  tool  from  the  one  bearing  the  eide-cutters  ;  two  tools  were  thus 
substituted  for  one.  The  former  had  a  male-screw  at  the  U^p  of  it  which  was  screwed 
into  a  female-screw  at  the  bottom  of  the  plate-tool  to  which  the  side-cutters  were  at- 
tache<l ;  this  arrangement  increased  the  distance  between  the  edge  of  the  drill  and  the 
edges  of  the. side-cutters.  It  was  cheaper  to  manufacture,  although  it  required  more 
material.  The  drill  could  be  remove<l  by  uusorewing  it  and  sharpened  without  re- 
moving the  side-cutt«rs,  and  the  side-cutters  were  more  readily  repaired.  This  combi- 
nation was  much  stronger,  offered  greater  resistance  to  the  shock,  and  weighed  100 
pounds  more  than  the  former  tool.  The  side-cutters  could  not  close  in  falling,  and  the 
plane  of  tlie  drill  could  be  set  to  make  any  angle  with  that  of  the  cutters.  This  last 
advantage  would  enable  us  to  avoid  any  tendency  the  tools  might  have  to  work  to  one 
side  more  than  the  other,  and  finally,  the  fragments  of  rock,  dropped  by  the  side-cut- 
ters, could  not  wedge  themselves  between  the  sloping  upper  sides  of  the  drill  and  the 
walls  of  the  well.  The  upper  tool  carries  the  side-cutters.  It  is  made  of  iron  1^  inches 
thick,  and  has  a  male-screw  on  the  top.  The  lower  extremity  is  a  socket  with  a  band 
shrunk  on,  containing  a  female-screw  large  enough  to  receive  the  screw  on  head 
of  drill,  and  in  the  axis  of  this  tool  a  slot  is  cut,  6  inches  in  length  and  1  inch 
wide.  The  side-cutters  work  between  two  sliding  steel  plates,  thirty-seven  hundredths 
ot  an  inch  thick,  one  in  front  and  the  other  in  rear  of  this  tool,  and  are  held  in  place 
bj'  four  wrought-iron  pins  passing  through  both  plates  and  cutters.  The  two  lower  pins 
work  in  slots  in  the  plate,  and  the  uDper  pins  serve  as  centers  on  which  the  cutters 
swivel,  so  that  a  lateral  motion  can  be  given  to  them.  These  sliding-plates  are  held 
together  by  the  four  pins  passing  through  cutters,  two  on  each  side,  and  one  steel  pin 
1  inch  in  diameter,  which  passes  through  the  center  of  the  plate,  the  slot  in  the  axis  of 
the  tool,  and  the  eyes  of  the  rods  which  work  the  plates  vertically  by  means  of  a  spiral 
spring  attached  to  the  rod  of  the  free  falling-apparatus.  The  sliding-plates  are 
press^  down  until  the  center  pin  reaches  the  bottom  of  the  slot :  when  they  are  in  this 
position  the  side-cutters  hang  in  toward  the  axis  of  the  tool,  and  it  can  be  passed  down 
the  pipe;  the  plates  are  then  secured  by  small  wooden  pegs  passed  through  holes  in  the 
tool  just  above  them.  The  first  jar  of  the  drill  on  the  bottom  snaps  off  each  project- 
ing end  of  these,  and  the  spiral  spring  forces  the  plates  up  by  means  of  the  connecting 
rods,  until  they  are  arrested  by  the  center-pin  touching  the  top  of  the  slot.  The  up- 
ward movement  of  the  plates  forces  the  side-cotters  out  on  each  side  into  their  position 
for  boring.  The  drill  is  made  of  iron  armed  with  steel,  and  when  inverted  presents 
the  appearance  of  two  flanges,  one  at  top  and  one  at  bottom,  connected  by  a  web.  The 
new  tools  were  manutactnred  in  June  ;  and  as  soon  as  they  were  completed,  the  work 
of  enlarging  the  diameter  of  the  well  was  resumed.  The  daily  progress  in  this  was 
slow,  and  on  the  18th  we  met  with  an  accident  described  below,  the  consequences  of 
which  might  have  cost  time  and  money  to  repair. 

While  we  were  boring,  the  steel  pins  which  fastened  the  side-cutters  to  the  sliding- 
plates  were  broken,  and  the  former  remained  in  the  well.  Fortunately  the  experience 
which  we  had  obtained  in  raising  pieces  of  steel  during  the  previous  month  by  nsing 
the  new  extractor,  taught  ns  the  best  manner  of  relieving  ourselves  from  this  difficulty. 
This  new  tool  answereo  our  anticipations,  and  lift«d  these  cutters,  each  weighing  five 
pounds,  622  feet,  holding  them  tight  in  its  pitchy  embrace  for  forty-five  minutes.  The 
daily  distance  bored  varied  from  1.5''  to  2.833".  This  difterence  proves  that  the  rock  has 
not  been   homogeneons.    The  whole  depth  made  this  month  \%as  '.iO  feet  11  inches. 

The  results  of  the  past  year,  though  they  have  not  equalled  the  hopes  which  had 
been  entertaine<l,  have  demonstrated  that  the  tools  now  use<l  are  perfect,  and  that 
they  possess  the  ability,  when  properly  employed,  to  overcome  difficulties  which  are 
not  generally  encountered  in  boring. 

We  should  congratulate  ourselves  on  our  fortune  in  repairing  the  consequences  of 
the  accidents  which  have  occurred  without  involving  the  Government  in  too  much  ex- 
pense. The  experience  obtained  has  imbued  us  with  greater  confidence  of  success  iu 
boring,  and  of  ultimately  attaining  the  depth  of  the  Stockton  well,  if  neci»ssary. 

Some  experts  prophesy  that  we  will  obtain  an  overflowing  well  at  a  depth  of  906 
feet ;  others,  that  we  shall  have  to  go  further  for  this  great  luxury.  The  well  is  656  feet 
1  inch  deep. 

The  free  falling-apparatus  with  new  drill  weighs  600  pounds;  that  is,  100  pounds 
more  than  the  old  one. 

This  fact  will  increase  the  quantity  of  action,  making  it  equal  at  each  stroke  to  857 
foot-pounds,  and,  as  the  average  number  of  strokes  per  minute  is  2^^,  for  that  time  it 
will  be  equal  to  111,711  foot-p<mnds. 
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The  weight  of  drill-rods  and  tools  to  be  raised  each  stroke  for  the  present  depth  of 
well  is  3,5(S)  pounds. 
The  following  are  the  amoants  of  time  occupied  in  the  different  processes  of  boring : 

Minntea. 

Lowering  the  drill 35 

Raising  tne  drill 45 

Lowering  the  pump 2 

Raising  the  pump 7 

To  attach  and  lower  one  section  of  pipe  10  feet  long,  two  hours. 
It  is  necessary  to  clean  out  the  well  twice  a  day,  and  on  each  occasion  the  pump  has 
to  be  lowered  and  raised  two  or  three  times. 

The  above  necessary  operations  consume  much  time  and  decrease  proportionally 
the  time  occupied  in  making  material  progress  in  the  depth  of  the  well. 

I  shall  abstain  from  submitting  any  anticipations  in  regard  to  the  results  that  we 
may  attain  during  the  present  year,  only  expressing  my  hope  that  the  Appropriation 
asked  for  under  this  head  for  the  coming  year  may  be  regarded  as  the  most  important 
one  appertaining  to  Benicia  Arsenal. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

J.  MCALLISTER, 
Major  of  Ordnance^  CommandiHg. 
The  Chief  of  Ordnance, 

Washington^  D.  C, 
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APPENDIX  K. 


Ordna2«ce  Office,  War  Department, 

Washithgtonf  November  3, 1873. 

Sir:  The  annnal  reports  from  this  Office  for  the  past  few  years  have  called  special 
attention  to  the  necessity  of  greater  concentration  of  the  manufacturing  operations  of 
this  Department,  the  expediency  of  establishing  a  grand  arsenal  on  the  Atlantic  sea- 
board, and  a  discontinuance  of  the  many  arsenals  scattered  over  the  country  east  of 
the  Mississippi  River.  As  Congress  has  not  taken  action  on  this  very  important  sub- 
ject, it  has  occurred  to  this  Bureau  that  the  next  best  course  to  pursue  is  to  select  one 
or  more  of  our  arsenals,  concentrate  our  work  thereat,  and  discontinue  the  others,  or 
use  such  as  Congress  may  not  authorize  the  sale  as  mere  depots  for  storage.  A  powder- 
depot  and  an  experimental  ground  are  also  matters  of  vital  importance,  that  have  been 
frequently  recommended  for  congressional  action. 

In  order,  therefore,  to  reach  definite  conclusions  upon  which  to  base  recommenda- 
tions supported  by  fiiicts  and  figures,  I  have  the  honor  to  recommend  that  authority  be 
granted  this  Bureau  to  convene  a  board  of  ordnance  officers,  to  whom  may  be  intrusted 
the  examination  and  consideration  of  these  matters,  with  instructions  to  report  upon 
them  in  detail,  with  such  recommendations  as  iu  their  judgment  may  most  satisfac- 
torily meet  our  wants  and  demands. 

Very  respectfully,  your  obedient  servant. 

By  order  of  the  Chief  of  Ordnance  : 

S.  V.  BENfiT, 

Major  of  Ordnance. 

The  Hon.  the  Secretary  of  War. 

Approved. 

WM.  W.  BELKNAP, 
Secretary  of  IVar. 
November  5,  1873. 


United  States  Ordnanx'e  Agency,  New  York, 

January  7, 1S74. 

Proceedings  of  a  hoard  of  officers  convened  in  pursuance  of  the  foUoicing  orders ^  vis  : 


Ordnance  Office,  War  Depart^ient, 

Washingiouj  November  12, 1873. 

A  board,  to  consist  of  Lieut.  Col.  T.  T.  S.  Laidley,  Ordnance  Department ;  Maj.  S. 
Crispin,  Ordnance  Department ;  Maj.  T.  G.  Baylor,  Ordnance  Department,  will  assem- 
ble at  the  United  States  ordnance  agency,  New  York  City,  on  the  3d  of  December, 
1873,  for  the  purpose  of  reporting  on  the  best  method  of  concentrating  the  manufac- 
turing* operations  of  this  Department  east  of  the  Mississippi  River,  either  by  the  estab- 
lishment of  a  grand  arsenal  on  the  Atlantic  seaboard,  or  the  enlargement  of  and  con- 
centration of  work  in  one  or  more  of  our  arsenals,  discontinuing  the  remainder  of  the 
arsenals,  or  retaining  one  or  more  as  mere  places  of  deposit. 

Should  it  be  determined  to  recommend  that  one  or  more  arsenals  be  selected  for 
manufacturing  purposes,  the  board  will  name  such  as  will  best  fulfill  the  wants  of  the 
Department,  with  the  particular  class  of  manufactures  to  be  assigned  to  each.  (Under 
the  name  of  "  arsenals"  above  is  included  the  Springfield  Armory.) 

The  board  will  also  report  on  the  subject  of  a  powder-depot,  and  an  experimental 
ground  for  heavy  ordnance,  recommending  sites  for  each  and  their  cost.    In  further- 
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ance  of  these  objects  the  board  is  anthorized  to  visit  and  examine  such  localities  as  may 
be  necessary  upon  which  to  form  just  conclusions. 

It  is  desirable  that  its  report  embody  every  detail  necessary  to  a  proner  and  full 
understanding  of  these  matters  intrusted  to  their  examination  and  study,  that  this 
Bureau  may  have  complete  information  upon  which  to  base  a  request  for  congressional 
action.  , 

By  order  of  the  Chief  of  Ordnance : 

S.  V.  ben£t, 

Major  of  Ordnance. 
Lieut.  Col.  T.  T.  S.  Laidlev, 

Ordnance  Department,  Commanding  Waicrtown  Arsenal,  President  of  the  Board. 


Ordnance  Office,  War  Department, 

Tfashington,  Ifovember  28, 1873. 
Orders: 

The  board  of  ordnance  officers,  of  which  you  are  a  member,  convened  by  orders  from 
this  office  under  date  of  November  12, 1873,  will  not  be  assembled  till  further  orders. 
By  order  of  the  Chief  of  Ordnance : 

S.  V.  BENET, 

Major  of  Ordnance. 
Lieut.  Col.  T.  T.  S.  Laidle  Y, 

Ordnance  Department,  Commanding  Watertoion  Arsenal,  President  of  the  Board. 


Ordnance  Office,  War  Department, 

Washington,  December  23, 1873. 
Orders : 

I.  The  board  of  ordnance  officers  ordered  to  convene  at  the  ordnance  agency,  Now 
York,  under  date  of  November  12, 1873,  will  assemble  at  the  same  place  on  January  7, 
1874. 

n.  Lieut.  Col.  T.  T.  S.  Laidley  is  relieved  from  dutv  on  the  above  board  on  account 
of  sickness,  and  Mfg.  T.  J.  Treadwell  is  placed  upon  it. 
By  order  of  the  Chief  of  Ordnance : 

S.  V.  BENfiT, 

Major  of  Ordnance. 

Miy.  S.  Crispin, 

Commanding  Ordnance  Agency,  Xetv  York. 


The  board  met,  pursuant  to  the  last-mentioned  order,  at  12.30  p.  m. ;  all  the  member 
present,  when  the  above  orders  were  read. 

A  letter  (see  Letter-book  marked  A,  p.  1)  was  addressed  to  the  Chief  of  Ordnance 
asking  for  a  copy  of  report  of  board  of  ordnance  officers  convened  in  New  York  under 
instructions  of  Chief  of  Ordnance  of  October  6, 1866,  for  the  purpose  of  selecting  suit- 
able sites  for  powder-depots. 

A  pamphlet,  being  a  communication  from  the  Secretary  of  War,  dated  December  8, 
1862,  to  the  chairman  of  Committee  on  Military  Affairs,  on  the  expediency  of  estab- 
lishing near  the  harbor  of  New  York  a  national  depot  or  arsenal,  &c.,  was  submitted 
by  Maj.  S.  Crispin,  Ordnance  Department.    Read  and  filed,  (marked  C.) 

The  board,  at  3.15  p.  m.,  adjourned  to  meet  January  8,  at  10  a.  m. 
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United  States  Ordxanck  Agency,  New  York, 

January  8, 1874. 

The  board  met  pni-snant  to  adjournment,  all  the  members  present. 

The  board  first  considered  the  subject  of  an  experimental  ground  for  heavy  ordnance , 
and  deemed,  as  some  of  the  most  essential  requisites  for  such,  an  open,  flat  country, 
uninhabited,  not  intersected  by  highways  or  extensive  water-courses,  easy  of  access  at 
all  times  by  rail  and  water,  and  embracing  a  length  of  from  seven  to  eight  miles  and 
a  breadth  of  from  one-half  to  one  mile. 

The  board  first  tume<l  its  attention  to  the  Grovernment  reservation  at  Sandy  Hook, 
and,  after  inspecting  such  maps  as  could  be  obtained,  decided  on  marking  a  personal 
reconnaissance. 

After  examining  some  maps  of  Long  Island,  the  board,  at  4  p.  m.,  adjourned  to  meet 
to-morrow  at  10  a.  m. 


United  States  Ordnance  Agency,  New  York. 

January  9, 1874. 
The  board  met  pui-suant  to  acliouruiuent.     All  the  members  present. 
The  letter  and  papers  asked  for  by  the  board,  in  letter  to  the  Chief  of  Ordnance, 
(page  2  of  Letter-book,)  were  received,  read,  examined,  and  filed,  (marked  D.) 

Arrangements  were  made  to  visit  Sandy  Hook  to-morrow,  to  examine  the  ground 
there,  with  a  view  of  ascertaining  its  suitableness  for  an  experim»)ntal  ground  for 
heavy  ordnance,  and,  at  4  p.  m.,  the  board  adjourned  to  meet  to-morrow,  January  10, 
at  10  a.  m. 


United  States  Ordnance  Agency,  New  York, 

January  10,  1874. 
The  board  met  pursuant  to  adjournment ;  all  the  members  present. 
The  board  proceeded  by  steamer  to  Sandy  Hook,  and  examined  the  ground  there 
carefully,  and  on  its  return,  at  5  p.  m.,  adjourned  to  meet  on  Monday,  January  12. 


United  States  Ordnance  Agency,  New  York, 

January  12,  1874. 

The  board  met  pursuant  to  adjournment ;  all  the  members  present. 

•  •  «  *  •  •  • 

A  map  of  the  Government  reservation  at  Sandy  Hook  was  directed  to  be  prepared,  to 
accompany  the  report  of  the  board. 

After  discussion  upon  localities  promising  the  most  snitable  and  available  experi* 
mental  ground  for  heavy  ordnance,  it  was  decided  to  continue  the  recounaissanoe  of  the 
coast  01  New  Jersey,  and  also  to  inspect  the  coast  of  Long  Island. 

The  board,  at  4.30  p.  m.,  adjourned,  to  proceed  to'-inorrow  to  Long  Branch  and 
vicinity. 


United  States  Ordnance  Agency,  New  York, 

January  13, 1874. 

The  board  met  at  10  a.  m.  at  the  ordnance  agency,  having  found  it  impracticable  to 
go  to  Long  Branch  and  vicinity  at  this  time,  and,  in  ordor  to  take  advantage  of  a  fair 
day,  decided  to  proceed  to  the  valley  of  the  Ramapo  Kiver,  along  the  Erie  Road,  to 
examine  the  ground  known  as  the  '^Augusta  tract,"  which  had  been  selected  as  a  site 
for  a  powder-depot  by  the  board  of  ordnance  officers  convened  for  this  purpose  Octo- 
ber 6,  1866,  as,  from  the  report  of  this  board,  this  locality  seemed  to  possess  in  a  re- 
markable degree  all  the  essential  requisites  for  a  site  of  a  powder-depot.  The  board 
accordingly  visited  this  tract,  and  made  a  careful  examination  of  it.  On  its  return  to 
New  York,  the  board  adjourned,  to  meet  at  10  a.  m.,  January  14,  1874. 


United  States  Ordnance  Agency,  New  York, 

Jiinuai-y  14,  167  \, 
The  board  met  pursuant  to  adjournment ;  all  the  members  present. 

The  board,  at  4  p.  m.,  adjourned  to  meet  at  10  a.  m.,  January  ir>. 
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UxiTKD  States  Ordnance  Agkxcy,  Nkw  York, 

JaPMtry  15,  1874. 
The  board  met  pursuant  to  adjournment. 

•  «««•«• 

At  3  p.  m.  adjourned  to  meet  at  10  a.  oi.,  January  2*2, 1874,  at  the  United  States 
Ordnance  Agency,  New  York. 


United  States  Ordnance  Agency,  New  York, 

January  22, 1874. 
The  board  met  pursuant  to  adjournment. 

A  com-  of  the  report  of  the  naval  l>oard  on  magazine-Bites  and  magazines,  forwarded 
by  the  Chief  of  Ordnance.  U.  S.  4m  Jo  answer  to  the  letter  of  the  board  of  January  14, 

was  received,  read,  and  tiled,  (marked  U.) 

#  ■*  #  *»  «  •  • 

A  letter  (p.  8,  Letter-book)  was  addressed  to  the  Chief  of  Ordnance,  Washington,  D. 
C,  asking  lor  certain  information  regarding  those  arsenals  and  armories  which  the 

board  has  under  consideration. 

•  •  «  #  •  «  • 

At  4  p.  m.  the  board  adjourned,  to  meet  at  10  a.  m.,  Jannary  23,  1874. 


United  States  Ordnance  Agency,  New  York, 

January  23, 1874. 

The  board  met  pursuant  to  adjournment. 

A  letter  (p.  10,  Letter-book)  was  addressed  to  P.Lorillard,  esq.,  asking  If  he  would  dis- 
pose of  the  whole  or  part  of  the  property  known  as  the  **Augusta  tract,"  between  Saffems 
and  Southfields,  N.  Y.,  and,  if  so,  at  what  prices.  Two  sketches  were  inclosed,  cover- 
ing different  areas. 

The  board  had  a  reconnaissance  made  of  sach  portions  of  Long  Island  as  were  pre- 
sumed to  have  the  requisites  for  an  experimental  ground  for  heavy  ordnance,  and  ex- 
amined the  maps  of  the  sites  visited  and  agreed  to  visit  them  personally. 

The  board,  aft^r  some  general  discussion  on  the  subject  of  concentration  of  work  at 
some  of  the  principal  arsenals,  adjourned  to  meet  at  10  a.  m.,  January  24. 


United  States  Ordnance  Agency,  New  York, 

January  24f  1874. 

The  board  met  pursuant  to  adjournment. 

The  board  took  up  the  subject  of  a  site  for  a  grand  arsenal  of  construction,  and  after 
reading  the  annual  reports  of  the  Chief  of  Ordnance  of  1869, 1870, 1871,  and  1872,  and  the 
letter  of  the  Secretary  of  War  to  the  chairman  of  Committee  on  Military  AJSairs  of 
the  Senate,  of  December  8, 1862,  with  the  report  of  the  Chief  of  Ordnance  of  December 
3,  1862,  bearing  on  this  subject,  and  some  discussion  on  localities  offering  the  most  suit- 
able requisites  for  such  purpose,  and  an  examination  of  the  maps,  deemed  that  the 
tract  of  country  bordering  on  the  Passaic  River,  north  of  the  city  of  Newark,  N.  J., 
probably  possessed  most  ii  not  all  the  essential  features,  such  as  its  vicinity  to  New 
York  and  Newark,  where  there  are  extensive  manufacturing  establishments,  and  easy 
and  ready  procurement  of  materials  and  workmen,  security  from  foreign  attack,  and 
yet  easy  of  access  by  rail  and  water.    The  board  accordingly  decided  upon  making  a. 

personal  inspection  as  soon  as  practicable. 

•  •••«*• 

The  board  at  3  p.  m.,  adjourned  to  meet  at  10  a.  m.,  January  26. 


United  States  Ordnance  Agency,  New  York, 

January  26,  1874. 
The  board  met  pursuant  to  ft^joumment. 

The  board  determined  upon  visiting  the  portions  of  Long  Island  of  which  a  recon- 
naissance had  been  made  previously,  and  at  11  o^clock  a.  m.,  started  for  Babylon,  L.  I., 
and  arriving  there  about  1  p.  m.,  made  an  inspection  of  the  country  in  the  vicinity,  and 
near  Deer  Park  and  beyond,  some  three  miles,  in  a  northeast  direction. 

Deer  Park,  L.  I.,  January  27,  1874. 

The  board  continued  its  inspection  and  examined  the  ground  along  the  Long  Island 
Railroad  to  Brentwood,  and  from  Brentwood  in  a  southerly  direction  to  Bay. Shore,  on 
the  South  Side  Railroad. 

The  board  returned  to  New  York  in  the  evening,  and  adjounied  to  meet  at  10.30 
a.  m.,  January  2>;,  at  the  United  States  Ordnance  Agency. 
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Uif iTKD  States  Ordnance  Agency,  New  York, 

January  28,  1874 

The  board  met  pursuant  to  adjournment. 

•  »»»#»* 

A  letter  was  received  from  Mr.  Jas.  P.  Kernochan,  asrent  of  ''  Lorillard  estate,^'  ask- 
ing the  nnmber  of  acres  included  in  the  sketches  sent  oy  the  board  January  10,  1874. 
Read  and  filed,  (marked  K.)    A  letter  was  sent  in  reply  giving  the  information  asked 

for,  (p.  12,  Letter-book.) 

•  i»  «  •  •  •  * 

The  board  at  4  p.  m.  ac^oumed  to  meet  at  10  a.  m.,  January  29. 


United  States  Ordnance  Agency,  New  York, 

January  29,  1874. 
The  board  met  purauant  to  adjournment. 

The  board  at  3  p.  m.  adjourned  to  meet  at  10  a.  m.,  January  30. 


United  States  Ordnance  Agency,  New  York, 

January  30,  1874. 

The  board  met  pursuant  to  adjournment. 

It  having  been  determined  to  make  au  examination  of  that  site  for  a  grand  arsenal 
lor  the  Atlantic  coast,  alluded  to  in  the  proceedings  of  the  24th  uHimo,  the  board  vis* 
ited  Belleville,  near  Newark,  N.  J.,  and  made  a  survey  of  the  snrrounding  country, 
more  particularly  of  the  high  ground  extending  north  of  Belleville  between  the  Pas- 
saic and  Hackensaok  Rivers,  and  directed  a  map  of  the  proposed  site  and  the  sur- 
rounding country  to  be  prepared. 

The  board  at  4  p.  m.,  ebdjourned,  subject  to  the  call  of  the  president  of  the  board,  to 
await  the  information  from  the  arsenals  called  for  in  its  letter  of  January  22,  1874,  to 
to  the  Chief  of  Ordnance. 


United  States  Ordnance  Agency,  New  York, 

February  25,  1874. 
The  board  met  in  pursuance  of  the  call  of  the  president  assembling  it  on  Wednesday 

25,  1874. 

#  »  •  •  «i  «  « 

A  letter  from  Mr.  L.  L.  Lorillard,  stating  the  price  per  acre  that  the  Augusta  tract 
could  be  purchased  for,  received,  read,  and  filed,  (marlced  B'.) 

The  reports  from  the  different  arsenals,  called  for  by  the  Chief  of  Ordnance  in  Ord- 
nance Oniers  No.  6  of  1874,  in  response  to  the  letter  of  board  of  January  22,  1874,  hav- 
ing all  been  received,  the  board  took  them  in  order  and  read  them;  they  were  then 
filed  and  marked  as  follows:  Pikcsville,  M ;  Allegheny,  N;  Kennebec,  O ;  Columbus, 
P ;  Indianapolis,  Q  ;  Watertown,  R ;  National  Armory,  S  ;  Detroit,  T ;  N.  Y.  Arsenal  and 
Agency,  U;  Washington,  V  and  Y  ;  Frankford,  W ;  Watervliet,  X ;  Augusta  Z  ;  Fort 
Monroe,  ZZ. 

At  3.30  p.  ra.,  the  board  adjonrned  to  meet  at  10  a.  m.,  February  26, 1874. 


United  States  Ordnance  Agency,  New  York, 

February  26,  1874. 
The  board  met  pursuant  to  adjournment. 

The  subject  of  providing  for  the  concentration  of  the  mannfactnrin^  operations  of 
the  Ordnance  Department,  by  the  enlargement  of  one  or  more  of  our  arsenals,  was  taken 
up  and  the  adaptability  for  this  purpose  of  either  Watertown,  Watervliet,  Frauklord, 
or  Springfield  was  discussed. 

The  board  addressed  a  letter  (p.  15,  Letter-book)  to  the  Chief  of  Onliianro.  asking 
for  the  valuation  of  lands  anil  buildings  at  the  ditVorent  arsenals  under  cousuleration. 

The  board  mljourncd  at  3.30  p.  m.,  to  meet  at  10  a.  in.,  February  27,  1^74. 
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United  States  Ordnance  Agency,  New  York, 

February  27,  1874. 
The  board  met  pnrsiiant  to  adjoumraeut. 

The  subject  of  coucentratiog  the  nianufacturiug  operations  of  the  Ordnance  Depart- 
ment was  resumed,  and  two  plans  were  discnssed. 

1.  Involving  the  establishment  of  a  grand  arsenal  on  the  Atlantic  seaboard,  and  the 
retention  of  the  Springfield  Armory,  and  also  of  certain  other  arsenals,  as  places  of 
deposit. 

2.  Enlarging  one  of  the  present  large  arsenals,  concentrating  the  work  there,  retain- 
ing Springfield  Armory,  and  keeping  other  arsenals  as  depots. 

The  board,  at  3.30  p.  m.,  adjourned  to  meet  at  10  a.  m.,  February  28, 1874. 


United  States  Ordnance  Agency,  New  York, 

February  28,  1874. 

The  board  met  pursuant  to  adjournment. 

A  letter  was  received  from  the  Chief  of  Ordnance,  (marked  C',)  giving  the  valuation 
of  land  and  bnildings  of  certain  arsenals  called  for  in  letter  of  the  board  of  26th  instant. 

A  letter  was  addressed  by  the  board  (pp.  18  to  31,  Letter-book)  to  each  of  the  com- 
manding ofiicers  of  the  following  arsenals:  Allegheny,  Angusta,  Colnmbus,  Fort 
Monroe,  Indianapolis,  Springfield,  Pikesville,  Watertown,  Watervliet,  Detroit,  New 
York,  Frankford,  Washington,  aud  Kennebec,  requesting  to  be  informed,  if  practicable, 
of  the  original  costs  of  the  sites  upon  which  located.  A  letter  was  addressed  by  the 
board  to  the  Chief  of  Ordnance  (p.  32,  Letter-book)  requesting  authority  to  employ  a 
civil  engineer  and  such  assistants  as  may  be  necessary  to  make  surveys  of  such  sites 
as  it  may  select  for  arsenal,  powder-depot,  and  proving-ground. 

The  board  decided  to  proceed  to  Angusta  Arsenal,  Georgia,  via  Washington,  D.  C,  and 
examine  the  grounds  and  buildings,  and  its  capabilities  of  extension,  with  a  view  of 
ascertaining  its  advantages  as  a  depot  and  arsenal  of  repairs  for  the  South ;  and  at  3.30 
p.  m.,  adjourned  to  meet  at  Washington,  D.  C,  March  3,  1874. 


Ordnance  Office,  War  Department, 

IVashingtonf  I).  C,  March  3,  1874. 

The  board  met  pursuant  to  adjournment. 

At  3  p.  m.,  the  board  adjourned  to  meet  at  the  Ordnance  Office  at  10.30  a.  m.,  March 
4,  1874. 


Ordnance  Office,  W.ut  Department. 

March  4,  1874. 

The  board  met  pursuant  to  adjournment. 

»  «  •  •  *  •  • 

The  board,  at  3  p.  m.,  adjourned  to  prosecute  their  visit  to  and  inspection  of  Augusta 
Arsenal,  Georgia. 


Augusta  Arsenal,  Georgia,  March  7, 1874. 

The  board  met  pursuant  to  adjournment,  and  proceeded  to  examine  the  grounds  and 
buildings  aud  the  adjoining  ground  in  vicinity. 

A  map  was  directed  to  be  prepared,  showing  the  railroad  and  water  communications 
of  the  arsenal,  and  a  letter  (p.  55,  Letter-book)  was  addressed  to  the  commanding  officer 
of  the  arsenal,  asking  for  cost  of  workshops,  an  estimate  of  the  cost  of  the  two  store- 
houses, two  sets  of  quarters,  barracks,  &c. ;  also  the  price  per  acre  of  adjoining  lands, 
and  any  other  items  of  interest  bearing  on  the  importance  of  the  Augusta  Arsenal  as  a 
South  Atlantic  arsenal  for  storage  and  repairs. 

The  board,  at  3.:^  p.  m.,  adjourned  subject  to  the  call  of  the  president. 
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Frankford  Arsenal,  Philadelphia,  Pa., 

March  20,  1874. 

The  board  met  at  this  arsenal  pursuant  to  the  call  of  the  president.  Letters  (p.  38^ 
Letter-book)  were  directed  to  be  sent  to  the  commanding  officers  of  the  following 
arsenals,  to  wit: 

Allegheny,  Colnmbus,  Detroit,  Frankford,  Indianapolis,  Kennebec,  Pikesville,  Wash- 
ington, Watertown,  and  Watervliet,  requesting  an  appraisement  to  be  made  of  the 
grounds  and  buildings  at  these  arsenals,  baaed  upon  the  value  of  real  estate  in 
vicinity,  and  the  adjudged  value  of  buildings,  and  whether  sold  in  lots  of  one  or  more 
tracts.  * 

The  commanding  officer  of  Frankford  Arsenal  was  further  requested  to  have  prepared 
a  map  of  the  arsenal,  giving  extent  and  depth  of  water-front,  and  also  embracing 
two  lots  of  land  to  the  east  of  the  arsenal,  and  another  giving  location  of  the  arsenal 
with  respect  to  the  Delaware  River  and  Atlantic  coast,  and  showing  its  general  facil- 
ities of  railroad  and  water  communication. 

At  4  p.  m.,  the  board  adjourned  until  10  a.  m.,  March  21,  1874. 


Frankford  Arsenal,  Philadelphia,  Pa., 

March  21,  1874. 

The  board  met  pursuant  to  adjournment. 

A  letter  was  sent  to  the  superintendent  of  the  United  States  Coast  Survey,  requesting 
him  to  furnish  the  board  with  maps  and  charts  of  the  Delaware  River  from  its  mouth 
to  Pennypack  Creek,  (p.  42,  Letter-book.) 

The  board  made  an  inspection  of  the  grounds,  with  a  view  of  ascertaining  the 
susceptibility  of  enlargement  of  the  arsenal,  and  its  general  advantages  when  so 
enlarged,  as  the  proposed  arsenal  on  the  Atlantic  coast.  Steps  were  taken  to  ascer- 
tain the  prices  of  the  adjoining  lands  with  a  view  to  enlargement,  and  at  4  p.  m.,  the 
board  adjourned  till  March  23,  1874. 


Frankford  Arsenal,  Philadelphia,  Pa., 

March  23, 1874, 
The  board  met  pursuant  to  adjournment,  and  continued  its  inspection  of  the  grounds 
and  buildings  of  the  arsenal,  and  at  3  p.  m.  adjourned  to  meet  at  the  United  States 
Ordnance  Agency,  New  York,  March  24,  1874. 


United  States  Ordnance  Agency,  New  York, 

March  24,  1874. 

The  board  met  pursuant  to  adjournment ;  Maj.  T.  J.  Tread  well,  Ordnance  Department, 
absent. 

Letters  from  the  following  arsenals,  viz :  Pikesville,  Allegheny,  Kennebec,  Columbns, 
Springfield,  Frankford,  Indianapolis,  Detroit,  Augusta,  Fort  Moiiroe,  Watervliet,  Wash- 
ington, and  New  Y'ork,  (United  States  ordnance  agency,  New  York,)  which  had  been 
received  during  the  absence  and  adjournment  of  the  board  in  answer  to  its  letter  of  the 
28th  nltimo,  were  read  and  filed,  (marked  from  E'  to  Q'.) 

A  letter  from  the  commandingofflcer  of  Watertown  Arsenal,  in  answer  to  letters  from 
the  board  dated  February  23  and  March  20, 1874,  was  received,  read,  and  tiled,  (marked 
R'.) 

A  letter  from  the  commanding  officer  of  Watervliet  Arsenal  to  Acting  Chief  of  Ord- 
nance, reporting  that  he  had  furnished  certain  information  to  the  House  Military  Com- 
mittee, requiretl  by  them,  and  now  presenting  for  consideration  of  the  Department 
his  views  relative  to  the  importance  of  the  position  of  that  arsenal  as  an  arsenal  of  con- 
struction, was  received,  having  been  referred  to  the  board  by  the  Acting  Chief  of 
Ordnance  ;  read  and  filed,  (marked  S'.) 

The  letter  of  board  dated  February  28, 1874,  to  the  Chief  of  Ordnance,  requesting  au- 
thority to  employ  a  civil  engineer  and  assistants  to  make  surveys  of  sites  for  arsenal, 
proving-ground,  and  powder-depot  was  returned  with^indorsement  granting  authority 
asked  lor;  filed,  (marked  T'.)  Steps  were  taken  at  once  to  procure  a  suitable  engineer 
and  surveying  party,  and  instructions  were  prepared  for  his  guidance. 

A  letter,  with  map,  from  the  commanding  officer  of  Augusta  Arsenal  was  received  in 
answer  to  memorandum  and  letter  of  the  board  of  March  7,  1871,  giving  cost  of 
buildings,  adjoining  lands,  &c.,  and  showing  the  railroad  and  water  communications; 
read,  examined,  and  filed,  (marked  U'.) 

The  board,  at  4  p.  m.,Cadjourn8d  tojmeet  at  10.30  a.  m.,  March  25, 1874. 
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United  States  Ordnance  Agency,  New  York, 

March  25,  1874. 
The  board  met  pnreaant  to  adjournment ;  Maj.  T.  J.  Treadwell,  Ordnance  Depart- 
ment, absent. 

Mr.  U.  N.  Babcock,  civil  engineer,  was  procured,  through  the  conrtesv  of  Gen.  G.  K. 
Warren,  United  States  Engineers,  to  make  the  necessarv  surveys  required  by  the  board  ; 
and  verDal  and  written  instructions  (p.  4.3,  Letter-book)  were  given  him  in  reference 
to  the  site  for  a  powder-depot. 

At  3  p.  m.,  the  board  adjourned  to  tneet  at  10  a.  m.,  March  26, 1874. 


United  States  Ordnance  Agicncy,  New  York, 

March  26, 1B74. 
The  board  met  purnant  to  adjournment ;  all  the  members  present. 
A  letter  from  the  commanding .  officer  of  Pikesville  Arsenal,  giving  his  estimate  of 
value  of  land  and  buildings,  if  s^d,  in  answer  to  letter  of  board  of  March  20,  1674,  re- 
ceived and  filed,  (marked  V'.) 

A  letter  was  received  from  commanding  officer  of  Frankford  Arsenal  correcting  errors 
in  letter  of  March  5,  1874,  in  reference  to  original  cost  of  land  and  buildings;  filed. 

letter  of  March  5  withdrawn  and  this  letter  substituted. 

•  •••••• 

The  board  decided  upon  visiting  Watervliet  Arsenal,  Springfield  Armory,  and  Water- 
town  Arsenal  in  connection  with  the  business  before  it,  and  at  2  p.  m.,  adjourned  to 
meet  at  Watervliet  Arsenal  as  soon  as  practicable. 


Watervliet  Arsenal,  West  Troy,  N.  Y., 

March  27, 1874. 
The  board  met  pursuant  to  adjournment,  and  proceeded  to  inspect  the  grounds  and 
buildines  at  this  arsenal,  and  also  the  contiguous  grounds  to  the  west  of  the  arsenal 
available,  if  so  desired,  for  addition  to  the  present  site. 

At  2.30  p.  m.,  the  board  had  completed  its  inspection,  and  adjourned  to  meet  at  the 
National  Armory,  Springfield,  Mass.,  March  28, 1874. 


National  Armory,  Springfield,  Mass., 

iforc*  28,  1874. 

The  board  met  pursuant  to  adjournment,  and  after  discussing  the  points  to  be  exam- 
ined, at  4  p.  m.,  adjourned  to  meet  at  the  armory  at  11  a.  m.,  March  '.tO,  1674. 


National  Armory,  Springfield,  Mass., 

March  30,  1874. 
The  board  met  pursuant  to  adjournment,  and  inspected  the  shops  and  grounds  o  n 
the  hill,  the  water-shops  and  the  adjacent  grounds,  and  the  grounds  proposed  to  be 
procured  as  a  preliminary  proving-ground  for  heavy  ordnance. 

At  4  p.  ni.,  the  board,  having  completed  its  insiiection,  adjourned  to  meet  at  Water- 
town  Arsenal,  Mass.,  March  31, 1674. 


Watertown  Arsenal,  Watertown,  Mass., 

March  31,  1874. 
The  board  met  pursuant  to  adjonmmeut. 

Surveyed  the  buildings  and  grounds,  and  also  the  adjoining  lands  available  for  exten- 
sion. 

Having  completed  its  inspection,  at  4  p.  ni.,  the  board  adjourned  to  meet  at  the 
United  States  Ordnance  Agency,  New  York,  April  1,  lc74. 


Digitized  by  VjOOQIC 


CHIEF    OF   ORDNANCE.  405 

United  States  Ordnance  Agency,  New  York, 

Apnl  1,  1874. 

The  board  met  pnrsnant  to  adjournment. 

Letters  were  received  from  the  commanding  officers  of  the  following-named  arsenals, 
to  wit,  Allegheny,  Colambus,  Frankford,  Kennebec,  and  Indianapolin,  (marked,  respect- 
ively, W,  X',  Y',  Z',  A",)  in  answer  to  letter  of  board  of  the  20th  ultimo,  giving  an 
appraisement  of  the  grounds  and  buildings  at  these  arsenals  if  sold  in  lots  or  in  one 
or  more  tracts.  A  letter  (and  map)  was  received  from  the  commanding  officer  of 
Frankford  Arsenal,  giving  extent  and  depth  of  water-front  of  the  Government  reserva- 
tion on  the  Delaware  River,  and  also  or  the  two  adjoining  farms  to  the  east  of  the 
arsenal ;  and  also  the  location  of  arsenal  with  respect  to  the  Delaware  River  and  At- 
lantic coast,  and  showing  its  general  facilities  for  railroad  and  water  communication. 
Filed,  (marked  B".) 

Mr.  H.  N.  Babcock  presented  himself,  and  stated  that  he  had  made  preliminary  sur- 
veys of  several  sites  for  powder-depot ;  and  was  directed  to  make  a  report  in  writing 
to  the  board  of  his  operations  for  its  information. 

The  charts  asked  for  in  letter  of  board  of  30th  ultimo  were  received  from  the  Super- 
intendent of  United  States  Coast  Survey.    Filed,  (marked  C".) 

At  3  p.  m.,  the  board  adjourned  to  meet  at  10  a.  m.,  April  2, 1874. 


United  States  Ordnance  Agency,  New  York, 

April  2,  1874. 

The  board  met  pursuant  to  adjournment. 

The  report  of  Mr.  H.  N.  Babcock,  civil  engineer,  on  preliminary  surveys  of  the  sites 
for  a  powder-depot  was  read  for  the  information  of  the  board,* and  three  of  the  sites 
were  selected  as  promising  the  most  advantageous  positions ;  and  the  board  decided 
upon  visiting  these  with  a  view  of  selecting  the  most  favorable  for  accurate  survey. 

The  selection  of  a  site  for  an  experimental  firing  ground  for  heavy  ordnance  was 
next  taken  up,  and  it  was  decided  to  direct  Mr.  H.  K.  Babcock  to  make  preliminary 
surveys  along  the  Jersey  coast,  and  a  letter  of  instructions  was  accordingly  prepared 
for  his  guidance,  (p.  49,  Letter-book.) 

At  3  o^clock  the  board  adjourned  to  meet  at  10  a.  m.,  April  3,  1874. 


United  States  Ordnance  Agency,  New  York, 

April  3,  1874. 

The  board  met  pursuant  to  adjournment. 

»■»•«»*• 

At  3  p.  ra.,  the  board  adjourned  to  meet  at  10  a.  m  ,  April  4,  1^74. 


United  States  Ordnance  Agency,  New  York, 

Ajyril  4,  1874. 

The  board  met  pursuant  to  adjournment. 

##»»«♦» 

Reply  to  letter  of  the  board  of  March  20, 1874,  asking  for  estimated  value  of  lands  and 
buildings,  &c.,  was  received  from  commanding  officer  of  Watervliet  Arsenal ;  read  and 
filed,  (marked  D".) 

The  board,  as  an  adjunct  to  its  report,  directed  maps  of  all  the  arsenals  under  consid- 
eration, of  convenient  scale,  to  be  prepared  from  those  that  had  been  forwarded  to  the 
board  by  the  different  commanding  officers. 

At  3  p.  m.,  the  board  adjourned  to  meet  at  10  a.  m..  April  6, 1874. 


United  States  Ordnance  Agency,  New  York, 

Apnl  6,  1874. 
The  board  met  pursuant  to  adjournment;  Maj.  T.  J.  Tread  well.  Ordnance  Depart 
ment,  absent. 

A  letter  from  the  commanding  officer  of  Detroit  Arsenal,  in  answer  to  letter  of  board 
of  20th  March,  1874,  giving  appraised  value  of  lauds  and  buildings  at  that  arsenal, 
received,  read,  and  fil^,  (marked  £''.) 

A  programme  for  the  week  was  arranged,  and  Mr.  Stultz  was  directed  to  proceed  to 
Billeville,  N.  J.,  to  make  some  inquiries  in  regard  to  the  site  for  grand  arsenal. 

At  3  p.  m.,  the  board  adjourned  to  meet  at  10  a.  m.,  April  7, 1874. 
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United  States  Ordnance  Agency,  New  York, 

April  7,  1874. 

The  board  met  pursaant  to  a^oumment ;  M^j.  T.  J.  Treadwell,  Ordnance  Depart- 
ment, absent. 

A  visit  to  and  inspection  of  the  site  selected  near  Belleville,  K.  J.,  for  the  ji^and 
arsenal  on  the  Atlantic  coast,  with  a  view  of  more  detinitely  locating  it  and  having  a 
thorough  survey  made  of  it,  was  decided  upon,  and  the  board  agreed  to  set  apart  to- 
morrow, April  8,  for  this  purpose. 

At  3  p.  m.,  the  board  adjourned  to  meet  at  Belleville,  N.  J.,  April  8,  or  as  soon  as  prac- 
ticable. 


Belleville,  N.  J.,  Jpril  8, 1874. 

The  board  met  pursuant  to  a^ournment.    All  the  members  present. 

That  section  of  the  country  near  the  city  of  Newark,  N.  J.,  located  between  the 
Passaic  and  Hackensack  Rivers,  and  extending  northwiurd  from  Newark,  more  particu- 
larly of  the  high  ground  north,  from  two  to  three  miles  of  Belleville,  N.  J.,  visited  by 
the  board  January  30, 1874,  was  again  examined,  and  two  eligible  sites  for  the  grand 
arsenal  for  the  Atlantic  coast  selected  with  a  view  of  accurate  survey  and  inquiry  as  to 
their  being  attainable  by  the  United  States  Government. 

After  completing  these  examinations  the  board  adjourned  to  meet  at  10  a.  m.,  April  9, 
near  the  town  of  Sufl'erns,  Rockland  County,  New  York  State. 


SUFFERNS,  N.  Y.,  Jpril  9,  1874. 

The  board  met  pursuant  to  adjournment. 

Three  sites  selected  under  the  instructions  of  the  board  of  March  25, 1874,  by  Mr.  IT. 
N.  Babcock,  were  examined  with  a  view  of  determiniug  their  suitableness  for  a  powder- 
depot  ;  one  located  two  miles  northeast  of  the  village  of  Ramapo,  in  the  valley  of  a 
small  stream  emptying  into  the  Ramapo  River  at  the  village  of  Ramapo,  and  the  other 
two  situated  from  two  to  three  miles  northeast  of  Sloatsburgh,  in  the  valley  of  Stony 
Brook,  a  branch  of  the  Ramapo,  joiuing  the  latter  at  Sloatsburgh. 

After  completing  the  inspection  the  board  adjourned  to  meet  at  the  United  States 
ordnance  agency.  New  York,  at  10  a.  m.,  April  10, 1874. 


United  States  Ordxaxce  Agexcv,  New  York, 

Jpi'il  10, 1874. 

The  board  met  pursuant  to  adjournment. 

A  letter  from  the  commanding  officer  of  the  National  Armory,  Springfield,  Mass.,  was 
received,  submitting  a  plan  for  the  manufacture  of  small-arm  cartridges  in  the  event 
of  the  transfer  of  this  manufacture  to  the  armory  ;  read  and  filed,  (marked  F''.) 

At  3  p.  m.,  the  board  adjourned  to  meet  at  10  a.  m.,  April  11,  1874. 


United  States  Ordnance  Agency,  New  York, 

JpHl  11,  1S74. 
The  board  met  pursuant  to  a<ljonrnment. 

Mr.  H.  N.  Babcock  presented  himself,  and  stated  that  he  had  made  the  preliminary 
surveys  for  an  experimental  firing-ground  along  the  Jersey  coast,  in  pursuance  of  the 
instructions  of  the  board  of  April  2,  1874,  and  he  was  directed  to  make  a  report  in 
writing,  with  sketch  for  the  information  of  the  board. 
At  3  p.  m.,  the  board  adjourned  to  meet  at  10  a.  m.,  April  13,  1874. 


United  States  Ordnance  Agency,  New  York, 

Jpril  13,  1874. 

The  board  met  pursuant  to  adjonrnment ;  Major  T.  J.  Tread  well.  Ordnance  Depart- 
ment, absent. 

The  report  of  Mr.  H.  N.  Babcock  on  the  preliminary  surveys  of  sites  for  an  experi- 
mental ground  for  heavy  ordnance  was  received  and  read  for  the  information  oi  the 
beard. 
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It  was  determined  to  make  a  personal  recoonaissanoe  of  these  sites,  and  Mr.  Babcock 
was  requested  to  go  with  the  board  for  this  purpose  April  14. 

A  letter  of  instructions  (p.  51,  Letter-book)  was  written  to  Mr.  Baboock  to  make  surveys 
of  the  sites  for  grand  arsenal  on  the  Atlantic  coast  examined  by  the  board  April  8, 1874. 

At  3  p.  m.y  the  board  adjourned  to  meet  at  Tom's  River,  New  Jersey,  as  soon  as 
piiicticable. 


Tom's  River,  New  Jersey, 

Jpnl  14, 1874. 
The  board  met  pursuant  to  adjournment ;  M%jor  T.  J.  Tread  well,  Ordnance  Depart- 
ment, absent,  sick. 

Island  Beach  was  visited,  opposite  the  mouth  of  Tom's  River,  and  the  general  fea- 
tures of  the  beach  examined,  especially  as  to  width  and  differences  of  level. 

After  completing  this  inspection,  the  board  adjourned  to  meet  at  Point  Pleasant,  N. 
J.,  April  15,  1874. 


Point  Pleasant,  N.  J.,  April  15, 1874. 

The  board  met  pursuant  to  adjournment ;  Mf^.  T.  J.  Tread  well.  Ordnance  Depart- 
ment, absent,  sick. 

The  upper  part  of  Island  or  Sqnan  Beach  was  visited  south  of  Manasquan  Inlet, 
and  the  general  features  of  the  beach  examined  from  this  point  for  some  two  miles  in  a 
southwardly  direction  ;  also,  the  facilities  and  means  of  access  to  the  beach  around  the 
head  of  Bamegat  Bay.  After  completing  these  inspections  the  board  adjourned  to 
meet  at  the  Uniteil  States  ordnance  agency,  New  York,  at  10  a.  m.,  April  16, 1874. 


United  States  Ordnance  Agency,  New  York, 

ApHl  16, 1874. 

The  board  met  pursuant  to  adjournment.    All  the  members  present. 

A  letter  of  iustructions  (p.  5Ii,  Letter-book)  for  the  survey  of  the  sites  for  a  powder- 
depot  was  prepared  for  Mr.  H.  N.  Babcock. 

A  letter  (p.  S4,  Letter-book)  was  addressed  to  the  Chief  of  Ordoance'asking  that  the 
Superintendent  of  the  United  States  Coast  Survey  be  requested  to  furnish  the  board, 
for  its  information,  with  maps  or  charts  of  the  coast  of  New  Jersey  from  Sandy  Hook 
to  Cape  May,  and  that  the  Chief  of  the  Signal -Service  Department  be  requested  to 
furnish  the  board  all  the  meteorological  information  in  his  possession  of  this  coast,  as 
regards •  force  and  strength  of  winds,  variations  of  temperature,  and  occurrence  of 
storms  and  foggy  weather. 

A  letter  inclosing  map  of  vicinity  of  Frankford  Arsenal  was  received  from  command- 
ing officer,  in  answer  to  letter  of  board  of  March  20,  1874,  filed,  (marked  G".) 

At  3  p.  m.,  the  board  adjourned  to  meet  at  10  a.  m.,  April  17,  1874. 


United  States  Ordnance  Agency,  New  York, 

Jpnl  17,  1874. 
The  board  met  pursuant  to  adjournment. 

A  letter  of  iustructions  for  the  survey  of  the  sites  for  an  experimental  ground  for 
heavy  ordnance  on  the  Jersey  coast,  selected  by  the  board,  was  prepared  for  the  guid- 
ance of  Mr.  H.  N.  Babcock,  and  he  was  directed  to  make  the  surveys  as  soon  as  he  has 
finished  the  other  surveys  ordered  by  the  board. 

Awaiting  the  completion  of  the  surveys  and  of  the  maps  ordered  by  the  board,  it 
adjourned  at  3  p.  m.,  subject  to  the  call  of  the  president. 


United  States  Ordnance  Agency,  New  York, 

June  3,  1874. 
The  board  met  pursuant  to  the  call  of  the  president.    All  the  members  present. 
A  letter,  dated  April  18,  1874,  from  the  Chief  Signal-Officer  of  the  Army  to  the  Chief 
of  Ordnance,  in  answer  to  letter  of  board  of  April  12,  1874,  concerning  meteorolog- 
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ical  phenomooa  on  the  Jersey  coast,  from  Sandy  Hook  to  Bamegat  Inlet,  received 
daring  the  adjournment  of  the  board,  was  read  and  filed,  (marked  H'^) 

A  letter  from  the  Superintendent  of  the  United  States  Coast  Survey  to  the  Chief  of 
Ordnance,  inclosing  charts  of  Jersey  coast,  in  answer  to  letter  of  board  of  April  17, 
1874.  received  daring  the  adjournment  of  the  board,  read  and  filed,  (marked  I'^) 

A  letter  from  the  commanding  officer  of  Washington  Arsenal,  in  answer  to  a  letter  of 
board  of  March  20,  1874,  giving  the  appraised  value  of  lands  and  buildings  at  that 
arsenal,  received  during  the  a4Joumment  of  the  board,  read  and  filed,  (marked  J".) 

The  maps  of  the  different  arsenals  and  surveys  of  sites  for  grand  arsenal  on  the 
Atlantic  coast,  experimental  ground  for  heavy  ordnance,  and  powder-depot,  which  had 
been  ordered,  and  as  far  as  completed,  daring  the  adjournment  of  the  board,  were  ex- 
amined and  discussed. 

A  letter  from  L.  L.  Lorillard,  esq.,  received  during  the  adjournment  of  the  board, 
stating  that  he  was  no  longer  willing  to  sell  the  Augusta  tract  for  the  price  named  in 
his  letter  to  the  board,  (marked  B',  )was  read  and  tiled,  (marked  K".) 

At  3  p.  m.,  the  board  adjourned  to  meet  at  10  a.  m.,  June  4, 1874. 


United  States  Ordnanxe  Agkxcv  New  York, 

June  4,  1874. 

The  board  met  pursuant  to  adjournment. 

A  statement  of  the  original  cost  and  estimated  value  of  certain  United  States  arse- 
nals east  of  the  Mississippi  River,  was  prepared  for  the  information  of  the  board. 
(Appended  A  A.) 

The  board  discussed  the  features  of  the  report  to  be  made  on  the  best  mode  of  con- 
centrating the  manufacturing  operations  of  the  Ordnance  Department  eavSt  of  the  Mis- 
sissippi River.  In  this  connection  Mr.  H.  N.  Babcoek  submitt'Cd  bis  report  on  the 
Belleville  sit«,  which  had  been  previously  selected  by  the  board;  read  and  filed, 
(marked  L".) 

At  3  p.  m.,  the  board  adjourned  to  meet  at  10  a.  m.,  June  5,  1874. 


United  States  Oudxance  Agency,  New  York, 

June  5,  1874. 

The  board  met  pursuant  to  adjournment,  and  again  took  up  the  subject  of  its  report 
on  the  best  mode  of  concentrating  the  manufacturing  ojierations  of  the  Ordnauco 
Department. 

Mr.  H.  N.  Bacock,  civil  engineer,  submitted  a  report  on  the  survey  of  a  sit©  for  an 
experimental  ground  for  heavy  ordnance  on  Squan  Beach,  also  known  as  Island  Beach , 
New  Jersey  ;  read  and  filed,  (marked  M".)  He  also  submitted  his  report  on  a  powder- 
depot  site  near  Sloatsburgh,  N.  Y.,  read  and  tiled,  (marked  N'',)  and  the  board  deter- 
mined to  visit  it  to-morrow,  June  6. 

At  3  o'clock  p.  m.,  the  board  adjourned  to  meet  at  Sloatsburgh,  N.  Y.,  June  6, 1874. 


Sloatsburgh,  N.  Y.,  June  6, 1874. 
The  board  met  at  this  place  and  inspected  the  site  for  powder-depot  referred  to  in 
Mr.  Babcock's  report.    After  completing  this  inspection  the  board  adjourned  to  meet 
at  the  United  States  Ordnance  Agency,  New  York,  at  10  a.  m.,  June  8,  1874. 


United  States  Ordnance  Agency,  New  York, 

June  8,  1874. 
The  board  met  pursuant  to  a<ljournment. 

#  «>  #  «  *  •  * 

The  board  continued  the  preparation  of  its  report  on  the  best  method  of  concentrat- 
ing the  manufacturing  operations  of  the  Ordnauco  Department,  and  at  3  p.  m.,  adjourned 
to  meet  at  10  a.  m.,  June  9,  1874. 


United  States  Ordnance  Agency,  New  York, 

June  9,  1874. 
The  board  met  pursuant  to  adjournment. 

Mr.  H.  N.  Babcoek  was  directed  to  make  a  rough  survey  of  another  site  for  a  powder- 
depot  near  Sloatsburgh,  N.  Y. 

The  preparation  of  the  report  of  the  board  was  resumed  and  continued  until  4  p.  m  ., 
when  the  board  adjourned  to  meet  at  10  a.  m.,  June  10. 
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United  States  Ordnance  Agency,  New  York, 

June  10,  1874. 

Tlie  board  met  pursuaut  to  a^jonrnm^nt. 

Mr.  H.  N.  Babcock  i>re8ented  bis  report  on  the  additional  powder-depot  site,  ordered 
by  the  board  June  9;  read  and  filed,  (marked  O'.) 

*The  board  continued  the  preparation  of  its  report,  and  at  4  p.  m.,  adjonrned  to  meet 
at  10  a.  ni.,  June  11,  1874. 


United  States  Ordnance  Agency,  New  York, 

June  11,  1874. 

The  board  met  pursuant  to  adjournment. 

The  preparation  of  the  report  of  the  board  was  resumed,  and  that  portion  of  it  relat- 
ing to  the  concentration  of  the  manufacturing  operations  of  the  Ordnance  Department 
by  the  establishment  of  a  grand  arsenal  on  the  Atlantic  seaboard  was  completed. 

At  4  p.  m.,  the  board  adjourned  to  meet  at  10  a.  m.,  June  12,  1874. 


United  States  Ordnance  A(jency,  New  York, 

June  12,  1874. 
The  board  met  pursuant  to  adjournment. 

The  preparation  of  the  report  of  the  board  was  continued,  and  that  portion  of  it  relat- 
ing to  the  concentration  of  the  manufacturing  operations  of  the  Ordnance  Depart- 
ment, by  the  enlargement  of  one  or  more  of  our  present  arsenals,  was  completed. 

At  3.30  p.  m.,  the  board  adjourned  to  meet  on  Monday,  June  15,  at  the  United  States 
Ordnance  Agency  as  early  as  practicable. 


United  States  Ordn^^ce  Agency,  New  York, 

June  15,  1874. 

The  board  met  pursuant  to  adjournment. 

The  preparation  of  the  report  of  the  board  on  site  for  powder-depot  was  taken  up 
and  concluded. 

At  3  p.  m.,  the  board  adjourned  to  meet  at  10  a.  m.,  June  16. 


United  States  Ordnance  Agency,  New  York, 

June  16,  1874. 

The  board  met  pursuant  to  adjournmeut. 

The   preparation  of    the  report  of  the  board  on  experimental  ground  for  heavy 
ordnance,  was  taken  tip  and  considered. 
At  3  p.  m.,  the  board  adjourned  to  meet  at  10  a.  m.,  June  17,  1874. 


United  States  Ordnance  Agency,  New  York, 

June  17,  1874. 
The  board  met  pursuant  to  adjournment. 

The  preparation  of  its  report  on  the  experimental  ground  for  heavy  ordnance  was 
resumed  and  report  completed. 
At  3  p.  m.,  the  board  having  no  further  business  before  it,  adjourned  oine  die. 


opinions  and  recommendations  of  the  board 

**0n  the  best  method  of  concentrating  the  manufacturing  operations  of  this  Depart- 
ment east  of  the  Mississippi  River,  either  by  the  establishment  of  a  grand  arsenal  on 
the  Atlantic  seaboard  or  the  enlargement  of,  and  concentratiou  of  work  in,  one  or  more 
of  our  arsenals,  discontinuing  the  remainder  of  the  arsenals,  or  retaining  one  or  more 
as  mere  places  of  deposit." 
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Plan  1. 

The  Ordnance  Department,  for  nearly  the  last  thirty  years,  in  the  performance  of  the 
varions  duties  intrusted  to  it  by  law,  under  the  Secretary  of  War  in  the  manufacture 
and  procurement  of  all  ordnance  and  ordnance  stores  for  armies  called  into  the  field 
at  different  times  during  this  period,  also  in  the  providing  of  warlike  stores  for  the 
prospective  wants  of  future  armies,  the  armaments  and  material  for  sea-coast  defenses^ 
the  material  for  arming  and  equipping  militia,  and  the  performance  of  the  important 
experimental  duties  iutrusted  to  its  care,  has  experienced  duriug  this  period  more  or 
less  serious  embarrassment,  not  only  from  the  inadecjuacy  of  existing  facilities  at  the 
present  arsenals  of  construction,  but  from  their  locations  and  limited  resources,  neces- 
sitating the  conduction  of  the  manufacturing  operations  at  different  points,  widely 
separated,  and  1>eing  more  or  less  objectionable  on  account  of  transportation,  procure- 
ment of  labor  and  material,  and  at  the  loss  of  the  evident  economy  of  a  judicious  con- 
centration of  ordnance  manufactures. 

Our  present  arsenals  of  construction,  located  between  the  Mississippi  River  and  At- 
lantic Ocean,  are  widely  scattered  from  Maine  to  Georgia.  This  policy  of  location  was 
necessary  at  the  time  of  their  establishment,  when  but  few«  if  any,  railroad  means  of 
transit  existed  in  our  country,  and  when  it  was  important,  from  this  cause,  that  equip- 
ment of  troops  should  be  made  at  or  near  the  localities  where  raised. 

But  at  the  present  day,  when  our  elaborate  and  perfected  railroad  and  telegraph 
systems  of  communication  have  rendered  the  question  of  distance  one  of  but  second- 
ary importance,  we  can  now  take  advantage  of  these  improvements,  and  subserve  the 
true  interests  of  economy,  perfect  our  products,  and  attain  the  other  manifest  advan- 
tages of  a  policy  of  centralization  by  a  concentration  at  one  grand  arsenal  of  the  most 
important  manufacturing  operations  of  the  Department. 

The  great  importance  of  carrying  out  this  policy  at  a  **  grand  arsenal  on  the  Atlan- 
tic seaboard^  has  been  fully  recognized  and  urged  in  the  report  of  the  Chief  of  Ord- 
nance of  December  3, 1862,  and  repeatedly  presseid  upon  the  notice  of  the  War  Depart- 
ment, and  the  action  of  Congress  earnestly  recommended  in  the  subsequent  annual 
leports  of  this  Office  from  1869  to  1873. 

The  first  consideration  in  the  location  of  an  arsenal  of  construction,  to  effect  these 
ends  is,  evidently,  that  it  should  occupy  a  comparatively  central  geographical  position 
with  respect  to  the  Atlantic  seaboard,  and  have  at  command  the  facilities  of  one  of 
our  great  commercial  centers. 

The  pre  eminence  of  the  city  of  New  York,  in  its  gigantic  means  for  transit  and  for 
prompt  distribution  of  all  warlike  stores  to  all  points  of  the  United  States,  its  unsur- 
passed resources  in  labor  and  material,  and  its  advantages  in  a  geographical  point  of 
view  over  any  city  on  our  coast  as  a  distributing  point,  renders  the  location  of  an 
arsenal-site  in  its  vicinity,  if  practicable,  of  the  greatest  importance ;  and  accordingly 
the  board  has  directed  its  examination  particularly  to  this  section  of  the  country. 

A  consideration  and  examination  of  the  surroundings  of  New  York  point  conclu- 
sively to  the  immediate  north  of  Newark,  N.  J.,  as  the  section  of  country  possessing 
the  best  advantages,  and  as  being  most  eligible  and  desirable  for  locating  the  proposed 
arsenal. 

The  land  here,  bordering  on  the  Passaic  River,  rises  from  the  level  of  the  river  to  a 
height  of  over  100  feet,  and  then  gradually  slopes  eastward  to  the  meadow-lands  bor- 
dering on  the  Hackeusiick. 

The  character  of  the  ground  gives  it  natural  features  of  defense,  and  this,  added  to 
its  location  (see  Map  1)  with  respect  to  important  works  of  defense  of  New  York  Har- 
bor, and  its  freedom  from  the  i)()S8ibility  of  naval  attack,  are  considerations  of  the 
highest  importance. 

The  diverging  main  lines  of  railroad  from  Jersey  City  and  Iloboken,  at  present 
eleven  in  number,  bring  this  site  in  close  and  rapid  communication  with  New  York 
and  the  country  at  large,  and  the  water-facilities  of  the  Passaic  and  Haokensaek  are 
available  for  transportation  of  supplies  to  and  from  the  harbor  of  the  commercial  me- 
tropolis of  our  country. 

A  special  site  on  this  ground  has  been  selectetl  and  surveyed  (see  report  of  Mr.  H, 
N.  Babcock  marked  L")  and  is  represented  in  detail  on  map  marked  2. 

Its  location  with  respect  to  New  York  City,  Newark,  and  the  surrounding  country, 
also  with  respect  to  railroad  and  water  means  of  transit  with  New  York,  is  shown  by 
the  accompanying  map,  marked  3. 

It  will  be  seen  (Map  3)  that  this  site  is  distant  about  *  *  from  New  York, 
and  about  three  miles  from  the  suburbs  of  Newark.  It  has  a  frontage  on  the  Passaic 
of  *  •  •  •  *  ,  and  extending  eastward,  as  it  does,  from  the  Passaic 
River  to  the  Uackensack  meadows,  it  thus  has  access  to  both  rivers. 

A  short  line  of  railroad  •  •  •  will  connect  the  site  with  the  railroad-system  of 
the  country,  and  at  a  slight  cost  of  construction,  owing  to  the  level  character  of  the 
adjacent  lands. 

A  suitable  proof-ground  for  ordnance  a^ljoining  the  arsenal-site  is  shown  on  Map  3, 
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aDd  marked  (PG.)  *  "^  *  It  woald  constitute  a  valuable  adjuuct  to  the  arsenal,  and  it 
is  recommended  that  it  be  secured  if  the  site  for  the  latter  be  approved  and  purchased. 

The  above-recommended  purchases  do  not  provide  for  storage-depots  on  the  waters 
of  New  York  Harbor,  to  be  especially  utilized  in  times  of  war.  Our  recent  past  expe- 
rience in  the  rebellion  has  shown  that  such  facilities  can  be  readily  extemporized  when 
needed  from  buildings  and  wharfages  already  existing  for  ordinary  commercial  pur- 
poses in  New  York  Harbor,  and  at  a  less  cost  than  would  be  incurred  in  their  perma- 
nent provision  by  the  Government. 

It  wonld  appear,  from  the  above  considerations  and  facts,  that  a  '*  grand  arsenal '' 
of  tonstmction  can  be  located,  at  a  reasonable  and  moderate  cost,  on  the  Atlantic 
coast,  and  at  the  most  desirable  point  for  the  concentration  of  ordnance  manufactures. 

In  view  of  this  fact  there  remains  to  be  considered  and  determined  the  proper  dis- 
tribution of  the  duties  of  the  Depaitment,  based  upon  the  early  establishment  of  this 
arsenal,  and  the  proper  disposition  of  such  arsenals  as  its  erection  will  render  no  longer 
needed  for  the  services  of  tne  United  Stat^js. 

The  arsenals  and  armories  now  established  east  of  the  Mississippi  River  are  as  fol- 
lows, to  wit : 


Kennebec  Arsenal,  Augusta,  Me. 
Watertown  Arsenal,  Watertown,Mas8. 
Springfield  Armory,  Springfield,  Mass. 
Watervliet  Arsenal,  West  Troy.  N.  Y. 
New  York  Arsenal,  Governor's  Island,  New 

York  Harbor. 
Pikesville  Arsenal,  Pikesville,  Md. 
Frankford  Arsenal,  Philadelphia,  Pa. 


Washington  Arsenal,  Washington,  D.  C. 
Fort  Monroe  Arsenal,  Old  Point  Comfort, 

Va. 
Augusta  Arsenal,  Augusta,  Ga. 
Indianapolis  Arsenal,  Indianapolis,  lud. 
Columbus  Arsenal,  Columbus,  Ohio. 
Allegheny  Arsenal,  Pittsburgh,  Pa. 
Detroit  Arsenal,  Detroit,  Mich. 


The  principal  manufacturing  operations  of  the  Department  are  now  performed  at 
the  following  arsenals,  to  wit :  Watertown,  engaged  in  the  production  of  sea-coast 
carriages  and  projectiles  for  heavy  guns;  Springfield  Armory,  with  the  manufacture  of 
small-arms;  Watervliet,  in  the  manufacture  of  leather- work  ;  Frankford  Arsenal,  in 
small-arm  ammunition,  and  Fort  Monroe  Arsenal,  in  sea-coast  carriages  and  on  experi- 
mental duties.  The  remaining  arsenals  in  the  above  list  are  either  engaged  in  small 
repairs  or  are  simply  storage-depots  for  the  care  and  preservation,  issue  and  receipt  of 
ordnance  and  ordnance  stores.  It  is  believed  that,  except  small-arms  and  small-arm 
ammunition,  the  more  important  ordnance  and  ordnance  stores,  more  especially  those 
for  field  and  siege  artillery,  and  those  to  be  provided  for  the  use  of  our  sea-coast  de- 
fenses, such  as  cannon,  heavy  sea-coast  carriages,  projectiles  and  ammunition,  and 
other  stores  and  appliances  for  their  service  and  maneuver,  also  harness  and  the  more 
elaborate  articles  of  leather-work,  should  all  be  made  at  the  grand  arsenal  of  con- 
struction. 

The  manufacture  of  our  small-arms  and  small-arm  ammunition  for  our  present  armies 
and  militia,  and  for  our  reserve-supply,  is  one  of  the  greatest  importance,  and  as  the 
Springfield  Armory  is  a  model  one  of  the  world  in  the  perfection  of  its  fabrications,  and 
the  extent  and  completeness  of  its  arrangements  and  facilities  for  the  production  of 
this  class  of  warlike  stores,  the  board  regards  the  retention  of  this  establishment  as  a 
foregone  conclusion,  in  its  proposed  plan  for  concentration,  for  the  fabrication  of  its 
present  specialty,  and  such  other  work  as  its  facilities  may  accommodate.  Recogniz- 
ing also  the  almost  imperative  necessity,  in  order  to  secure  perfection  in  production 
in  the  fabrication  of  small-aims  and  small-arm  ammunition,  that  they  should  be 
produced  side  by  side,  the  board  is  of  the  opinion  that  arrangements  should  be 
made  for  the  transfer  of  the  present  manufacturing  operations  of  small-arm  cartridges 
at  Frankford  Arsenal  to  the  Springfield  Armory  as  early  as  it  can  be  accomplished  with 
economy  and  with  a  due  regard  to  other  important  public  interests.  The  more  simple 
leather-work  fabrications  of  infantry  and  cavalry  acconterments,  and  perhaps  some 
other  kinds,  all  demanded  in  quantity,  and  requiring  little  but  no  special  appliances 
for  their  manufacture,  can,  it  is  thought,  bo  economically  and  judiciously  raa<le  at  one 
of  our  present  arsenals.  The  board  recommends  the  retention  of  the  Frankford  Arsenal 
for  this  purpose.  Its  geographical  position  and  its  facilities  of  shops  and  store-houses 
and  for  material  and  labor  of  the  kind  required,  its  means  of  transit  and  its  close  and 
quick  connection  with  the  proposed  grand  arsenal  at  Newark,  N.  J.,  point  conclusively 
to  its  retention  for  the  purpose  suggested,  and  as  part  of  the  i^roposed  plan  for  concen- 
tration. 

It  will  be  seen  that  the  design  contemplated  by  the  board  is  to  concentrate  all  the 
principal  manufacturing  operations  of  the  Department  at  the  proposed  grand  arsenal^ 
the  Springfield  Armory,  and  at  Frankford  Arsenal. 

It  remains  now  to  designate  those  arsenals  which  it  is  proposed  shall  be  retained 
to  meet  the  wants  of  the  country  as  arsenals  for  storage  and  repair,  and  those  to  be 
used  simply  as  depots  for  the  care,  preservation,  receipt,  and  issue  of  warlike  stores. 

A  oarnfiil  and  mature  consideration  of  the  question  leads  the  board  to  recommend 
the  retention  of  the  following  arsenals,  to  wit :   Augusta  and  Fort  Monroe  as  arsenals 


Digitized  by 


Google 


412  RtPORT  OF  THE  SECRETARY  OF  WAR- 

ot  storage  and  repair,  aud  Kennebec,  New  York,  and  Indianapolis  Arsenals  as  depots  for 
storage  and  issne,  This  will  leave  to  be  sold  the  Watertown,  Watervliet,  Pikesville, 
Washington,  Allegheny,  Columbus,  and  Detroit  Arsenals. 

The  reasons  for  the  retention  of  the  above  arsenals,  as  recommended  by  the  board, 
are  as  follows,  to  wit : 

Augusta  Jraenal. — This  is  the  only  arsenal  left  in  the  entire  South, east  of  the  Missis- 
sippi, and  the  nearest  constructing  arsenal  to  it  in  the  proposed  plan  will  be  nearly 
eight  hnndred  miles  distant.  Ito  retention,  and  improvement,  and  sufficient  enlarge- 
ment to  reuder  it  adequate  to  supply  the  needs  of  the  Department  in  the  South,  in  the 
opinion  of  the  board  is  a  matter  of  wisdom,  and  in  fact  a  necessity.  The  proposed 
improvement-8  and  enlargement  (see  memorandum  letter  of  board  addressed  to  Captain 
Hill  ^^arch  7,  1874,  official  copy  of  which  was  sent  to  that  officer  March  16,  1874,  and 
the  report  of  that  officer  dated  March  16, 1874)  can  be  secured  at  a  moderate  copt.  Its 
present  workshops  and  buildings  are  in  excellent  condition,  are 'sufficiently  large  in 
plan  to  be  utilized  almost  without  cost  in  the  remodeling  of  the  arsenal  as  one  for  storage 
and  repair.  The  location,  inland,  is  one  of  the  best  in  the  South,  both  geographically 
and  in  its  rail  and  water  facilities,  for  the  reception  and  distribution  of  supplies  for 
the  South.  These  and  its  other  advantages  for  the  purposes  required,  (see  Captain 
Hill's  report,)  and  its  general  healthfulncss,  further  confirm  the  board  in  its  opinion  as 
to  the  propriety  and  necessity  of  retention  of  the  Augusta  Arsenal.  Its  general  plan  and 
its  location  with  respect  to  Augusta  City  is  given  in  the  accompanying  map  marked  4. 

Fort  Monroe  Arsenal,  Virginia.— ^Th\B  arsenal  is  located  on  a  Government  reservation, 
and  its  connection  with  Fort  Monroe  renders  its  sale  impossible.  It  is  well  provided 
with  shops  and  machinery,  and  is  admirably  situated  geoi^raphically  on  the  waters  of 
Hampton  Roads  for  fitting  out  expeditions,  as  was  shown  m  the  late  war. 

The  arsenal  as  it  now  exists,  however,  is  cousiderably  scatteredover  the  Government 
reservation,  and,  as  a  matter  of  economy  and  efficiency,  it  is  recommended  by  the  board 
that  all  the  arsenal  property  inside  the  fort,  consisting  of  quarters,  barracks,  aud  office, 
be  turned  over  to  the  garrison  of  Fort  Monroe.  The  store-houses  aud  other  temporary 
buildings  should  be  torn  down  and  the  materials  applied,  as  far  as  practicable,  to  the 
erection  of  suitable  structures  rendered  necessary  by  this  action,  outHide  the  fort  in  the 
vicinity  of  its  shops.  The  necessary  buildings  required  to  be  erected  by  this  plan 
would  coat  but  little  additional  to  the  value  of  the  material  obtained  by  the  removal 
of  the  store-houses  and  buildings  inside  the  fort.  The  buildings  inside  the  fort  should 
not  be  abandoned  or  turnetl  over  until  their  places  are  supplied  by  suitable  structures 
contemplated  to  be  erected  outride  the  fort. 

Kennebec  Arsenal. — This  arsenal  is  situated  on  our  northeastern  frontier,  bordering  on 
Canada,  is  well  located,  has  the  requisite  facilities,  and  is  deemed  necessary  for  reten- 
tion to  supply  the  present  and  prospective  wants  of  that  section  of  our  country. 

Xetc  York  Arsenal. — This  arsenal,  located  on  the  glacis  slope  of  Fort  Columbus,  Gov- 
ernor's Island,  is  not  available  for  sale.  Whilst  incapable  of  and  having  no  manu- 
facturing facilities,  yet  it  has  comparatively  extensive  storage  capacity  and  wharfage, 
and  superior  facilities,  from  its  location  in  New  York  Harbor,  for  the  distribution  of 
supplies,  and  will  thus  form  a  valuable  adjunct  for  storage  in  connection  with  the  pro- 
posed grand  arsenal. 

Indianapolis  Arsenal. — The  construction  of  a  large  arsenal  on  the  Atlantic  coast  and 
the  disestablishment  of  the  interior  ones— Allegheny  and  Columbus— will  leave,  it  is 
believetl,  too  great  an  area  of  country  between  the  Atlantic  coast  aud  the  Rock  Island 
Arsenal  (the  proposed  arsenal  and  armory  of  the  valley  of  the  Mississippi)  unprovided 
with  an  ordnance-depot,  aud  hence  the  board  recommend  the  retention  of  the  Indian- 
apolis Arsenal  as  one  for  storage  aud  issue  to  meet  the  wants  of  the  northern  lake 
frontier  and  the  central  portion  of  our  country  lying  to  the  immediate  west  of  the 
Atlantic  States.  Indianapolis  is  a  great  railroad  center;  its  other  facilities  are  promi- 
nent, and  the  present  arsenal  at  this  point  has  in  its  substantial  and  capacious  store- 
houses and  other  advantages  all  that  is  needed  for  the  purpose  required. 

In  order  to  inaugurate  this  general  plan  for  concentration  the  board  recommend  that 
Congress  be  asked  to  make  the  necessary  appropriations  for  the  immediate  purchase  of 
the  site  for  the  grand  arsenal  proposed,  and  for  the  erection  of  suitable  buildings  im- 
mediately required  thereon,  aud  to  enact  a  law  authorizing  the  sale  of  the  arsenals 
above  designated. 

The  arsenals  that  can  be  soon  prepared  for  disposition  are  Washington,  Allegheny, 
Columbus,  Detroit,  and  Pikesville.  The  following  arsenals  should  be  disposed  of  at  such 
times  as  the  stores  now  manufactured  at  them  can  be  provided  for  at  the  grand  ar- 
senal, viz :  Watertown  Arsenal,  Massachusetts,  and  Watervliet  Arsenal,  New  York.  It 
is  apparent  that  no  sales  should  be  made  until  the  Department  is  fullv  prepared  else- 
where to  replace  the  facilities  lost  by  the  disposal  of  any  of  our  arsenals. 

It  is  evident  that  any  judicious  plan  for  the  disposition  of  even  those  arsenals  roost 
available  at  present  for  sale,  under  the  above-proposed  arrangement  of  the  ordnance 
facilities  for  the  United  States,  would  require  two  or  three  years  for  consummation, 
and  hence  the  necessity  of  appropriations  by  Congress  to  secure  the  site  for  the  con- 
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templated  '^  grand  arsenal/'  and  its  preparation  for  baildings ;  the  erectioa  of  some,  and 
the  making  of  improvements  required  at  its  initiation,  cannot  but  be  apparent. 

It  should  be  provided  by  law  that  the  net  proceeds  of  all  sales  of  our  arsenals  should 
be  used  in  building  up  the  **  grand  arsenal.'^  The  present  estimated  cost  of  the  arsenal- 
site  and  adjacent  proof-ground  is  $262,275. 

To  purchase  this  site  and  to  provide  for  improvements  and  buildings  which  should 
and  can  be  provided  during  the  first  year,  it  is  recommended  that  Congress  be  asked 
at  its  next  session  for  an  appropriation  adequate  to  secure  the  site  and  proof-ground, 
and  an  additional  sum  not  exceeding  $500,000  for  such  improv^ents  and  structures 
as  the  Department  may  deem  best  and  most  expedient  to  at  first  provide. 

The  accompanying  statement,  prepared  from  the  reports  of  the  commanding  officers, 
appended,  marked  AA,  shows  an  estimated  return  from  the  sale  of  those  arsenals 
which  can  be  most  readily  prepared  for  disposition  at  present,  (if  the  proposed  plan  is 
adopted,)  in  the  aggregate  of  $2,109,590.56,  and  that  the  proceeds  of  the' two  remaining 
ones.  Watertown  and  Watervliet,  whose  disposition  must  be  at  least  delayed  until  they 
are  lully  superseded  by  the  proposed  new  arsenal,  will  be  $1,414,237.  Valuable  ma- 
chinery now  on  hand  at  the  arsenals  recommended  to  be  sold  and  dismantled  can  be 
utilized  at  the  '^  grand  arsenal.''  The  grand  aggregate  resulting  from  the  contemplated 
sales  will  be  $3,526,827.56.  This  amount  will  undoubtedly  go  far  towards,  if  not  be 
entirely  adequate  for  the  full  accomplishment  of  the  contemplated  concentration  of 
our  ordnance  manufactures  and  facilities,  and  at  a  point  whose  superior  local,  geograph- 
ical, and  other  advantages  seem  to  demand  centralization  ;  and  when  we  consider  the 
undoubted  improvements  to  be  attained,  the  ease  with  which  they  can  be  secured,  and 
the  prospectively  small  outlay  required,  it  is  believed  that  sound  judgment  and  a  wise 
economy  will  point  to  the  importance  of  an  early  accomplishment  of  this  proposed 
distribution  of  the  duties  of  the  Ordnance  Department  of  the  United  States. 

Plan  2. 

While  the  board  is  unanimous  in  the  opinion  that  the  foregoing  plan  will  in  the 
best  and  most  satisfactory  manner  economize  and  perfect  the  manufactures  of  the  De- 
partment, and  otherwise  provide  for  its  wants  east  of  the  Mississippi,  yet  it  feels  called 
upon,  under  the  orders  convening  it,  to  submit  another  arrangement  for  concentration, 
based  upon  the  extension  of  the  grounds  and  the  enlargement  of  the  manufacturing 
and  storage  facilities  of  one  of  our  large  arsenals  of  construction,  in  lieu  of  the  estab- 
lishment of  a  new  one. 

The  board  finds  this  a  difficult,  if  not  impossible,  problem  to  satisfactorily  solve, ow- 
ing to  the  want  of  a  decided  pre-eminence  in  the  important  essentials  requisite  at  any 
one  of  our  present  arsenals  of  construction.  The  one  best  adapted  for  this  purpose  and 
possessing  greater  advantages  than  any  other,  from  its  central  geographical  position 
with  respect  to  the  Atlantic  coast,  (see  map  marked  No.  23,)  easy  and  ready  procurement 
of  labor  and  material,  and  from  its  facilities  for  storage,  transportation,  and  distribtion 
of  its  products,  is  the  I'Yankford  Arsenal.  Its  enlargement  is  practicable,  as  the  adjoining 
farms  (see  appended  map,  marked  5,  and  report  of  the  commanding  officer)  can  be  pur- 
chased. 

•  #  »  »  #  It  • 

The  water- frontage  of  Frankford  Arsenal  on  the  Delaware  can  be  made  available  for 
transportation,  and  the  grounds  can  be  readily  connected  by  rail  with  the  great  rail- 
road-system of  our  country. 

Its  geographical  position  is  by  no  means  as  acceptable  as  the  proposed  site  near  New 
York  City,  and  its  extension  would  not  in  the  highest  degree  provide  for  our  wants  ; 
but  yet  it  is  the  only  establishment  for  the  purpose  that  the  board  can  in  its  judgment 
point  to  as  entitled  to  consideration,  with  the  view  to  enlargement  and  modification,  to 
supply  the  place  of  a  new  grand  arsenal  of  construction. 

In  the  event,  however,  of  its  contemplated  enlargement,  the  board  recommends'that 
the  Springfield  Armory,  in  addition  to  its  present  uses  and  the  manufacture  of  small-arm 
ammunition,  have  also  transferred  to  it  the  manufacture  of  that  class  of  leather- work 
contemplated  in  the  first  plan  to  be  fabricated  at  Frankford  Arsenal. 

This  arrangement,  as  no  other  changes  in  the  first  plan  proposed  by  the  board  are 
deemed  advantageous,  would  leave,  after  the  disposition  of  the  arsenals  heretofore 
recommended  to  be  sold,  the  ordnance  duties  of  the  country  to  be  performed  at  the 
following  arsenals  and  armories,  viz: 

First.  Frankford  Arsenal,  Springfield  Armory— arsenal  and  armory  of  construction. 

Second.  Fort  Monroe  Arsenal,  Augusta  Arsenal— arsenals  for  storage,  issue,  and 
repair. 

Third.  Kennebec  Arsenal,  New  York  Arsenal,  and  Indianapolis  Arsenal— arsenals  for 
storage  and  issue. 

In  concluding  this  part  of  the  report,  the  board  feels  called  upon  to  state  that  this 
second  plan,  in  its  judgment,  oficis  no  considerable  advantages  even  on  the  score  of 
economy,  and,  therefore,  it  ftels  constraine<l  not  to  recommend  its  adoption  unless  it  is 
impracticable  to  carry  out  the  i'lrat  plan  or  its  equivalent. 
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The  accompanying  maps,  marked  from  4  to  17,  sbow  the  extent  of  the  ground*  and 
location  of  the  buildinjrs  at  onr  present  arsenals  east  of  the  Mississippi  ;  the  geo- 
graphical positions  of  the  arsenals  and  their  rail  and  water  commnnicatious  are  shown 
on  map  No.  24. 

POWDEK-DEPOT  SITES. 

The  essential  reqai.sites  for  a  powder-depot  site  are  fully  set  forth  in  the  instrnc- 
tions  ot  the  Chief  of  Ordnance  to  the  board  convened  at  New  York  City,  dated  Octo- 
ber 6,  1866,  to  wit : 

"In  selecting  sites  for  these  two  depots,  the  following  considerations  must  be 
observed ; 

''  1st.  The  depots  should  be  in  a  region  of  country  which  does  not  admit  of  being 
densely  populated,  so  that  the  destruction  of  life  and  property  by  accidental  explosions 
would  be  as  small  as  possible. 

''*2d.  They  should  be  of  sufficient  extent  to  contain  in  suitable  positions  magazines 
to  store  not  less  than  10,000  ton-j  of  powder  for  the  depot  near  New  York,  and  not  less 
than  6,000  tons  for  the  other  depot. 

"  3d.  They  should  be  near  to  a  principal,  railroad,  that  they  may  be  readily  connected 
with  it  by  a  railroad  belonging  to  the  Government,  and  at  a  point  where  transporta- 
tion can  bo  had  with  facility  at  all  seasons  to  all  points  on  the  seaboard,  to  the  interior, 
and  to  the  lake  frontier." 

The  board,  although  deeming  it  of  the  first  importance  that  the  powder-depot  should 
be  established  near  the  contemplated  grand  arsenal  of  construction,  yet  in  its  surveys 
due  attention  was  paid  to  important  local  particulars. 

The  vicinity  of  New  York,  on  the  line  of  the  Erie  Railroad,  it  was  known  from  the 
surveys  of  the  board  of  1866,  could  not  only  furnish  sites  in  every  way  desirable  for 
the  proposed  depot,  but  the  best  attainable  in  the  country. 

The  board  made  not  only  the  surveys  made  by  the  board  of  1836,  but  also  additional 
ones. 

The  special  particulars  of  the  sites  selected  to  choose  from  are  given  in  the  accom- 
panying maps  marked  from  —  to  — ,  aud  their  relative  position  to  the  proposed  grand 
arsirnal  are  given  in  the  accompanying  map  marked  — . 

Regarding  this  subject,  the  board  (concurring  in  the  opinion  and  facts  threin  set 
forth)  quote  the  following  from  the  report  of  the  board  of  1866  ; 

**The  location  of  a  site  for  the  depot  to  be  established  in  the  vicinity  of  New  York 
City  was  deemed  to  be  the  first  subject  for  consideration,  and  preliminary  examina- 
tions of  the  most  approved  local  maps — containing  in  minute  detail  the  topographical 
features  of  the  surrounding  country  aud  the  different  converging  lines  of  railroad  to 
New  York — were  made  and  detailed  inquiries  instituted  among  parties  possessing 
accurate  and  special  knowledge  of  the  characters  of  special  localities. 

"A  combination  of  immediate  water  and  railroad  facilities  for  transportation  was 
regarded  as  a  desideratum,  but  this  condition,  it  was  found,  could  not  be  fulfilled  near 
New  York,  without  sacrificing  the  more  important  requirements  of  a  site  as  set  forth 
in  the  instructions  of  the  Department. 

*•  The  results  of  the  preliminary  inquiries  and  examinations  of  the  board  pointed 
decidedly  and  clearly  to  the  valley  of  the  Ramapo  River,  between  the  town  of  Suiferus, 
N.  Y.,  and  Turner's  Station,  N.  Y.,  along  the  line  of  the  Erie  Railroad,  and  distant 
from  New  York  from  thirty-two  to  fifty  miles,  as  the  only  general  locality  which  had 
all  the  prime  requisites,  and  would  in  all  probability  furnish  the  desired  site,  (see  map 
No.  18.)  A  detailed  examination  on  the  i»art  of  the  board  of  this  tract  of  country — 
extending  from  Sufferns  to  Turner's — was  made.  The  general  topographical  features 
of  this  part  of  the  Ramapo  Valley  were  found  to  be  hills  on  either  side  varying  from 
100  to  500  feet  in  height  (the  terminating  slopes  of  the  Taconic  range)  skirting  the 
narrow  bottom-lands  on  which  the  Erie  Railroad  is  located,  and  here  and  there  broken 
by  narrow  ravines  diverging  at  different  angles  from  the  valley,  and  at  intervals  inter- 
rupted by  broader  ones,  on  some  of  which  are  located  the  small  villages  of  Ramapo  and 
Sloatsburgh  and  the  hamlet  of  Sonthfields.  In  rear  of  these  heights  the  country  is 
broken  by  narrow  ravines  parallel  to  the  valley  and  walled  in  by  the  opposite  hills. 

"  These  superior  natural  features  for  onr  purposes,  with  the  absence  of  inhabitants 
and  of  arable  grounds  for  cultivation  and  support  of  a  dense  popnlation,  determined 
the  question  as  far  as  general  location  was  concerned,  and  the  special  examinations 
made  led  to  the  selection  of  a  tract  which,  it  is  believed,  will  afford  an  excellent  site, 
and  one  which  we  can  specially  recommend  as  having  every  requisite  that  could  be 
desired,  leaving  out  the  advantagesof  immediate  water-transportation.  (See  map  No  18.) 
This  site  is  known  as  the  Augusta  tract,  situated  in  Orange  and  Rockland  Counties,  New 
York,  and  owned  by  Peter  Lorillard,  esq.,  of  New  York  City.  It  is  thirty-eight  miles 
from  New  York,  has  an  area  of  4,481  acres,  and  is  traversed  by  the  Erie  Railroad  along 
the  valley  of  the  Ramapo.    (See  map  No.  1.) 

"  That  portion  of  the  property  west  of  the  Erie  Ba'lroad,  boandcd  on  the  east  by  tie 
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line  extending  from  intersection  of  the  northern  line  with  the  railroad  southward 
throagh  *  Fox  Hill/  *  High  Peak,*  and  *  Ant  Ridge,'  and  bounded  on  the  west  by  the 
property  of  Mead  and  Shuet,  and  on  the  south  and  north  by  the  *  Sterling  estate,*  has 
been  selected  (an  area  of  about  2,500  acre^)  as  the  best  adapted  to  our  purposes.  (See 
map  No.  1.)  This  portion  of  the  tract  is  approached  by  the  wood-road  mtei-secting 
the  *  Orange  turnpike*  at  the  *  saw-works,*  and  leading  through  a  narrow  valley  to  the 
*  Ash-bouse,*  and  extending  thence  along  the  east  shore  of  Truxedo  Lake.  A  high  hill, 
around  the  base  of  which  the  road  winds,  guards  this  approach  at  the  *  saw-works.* 

"  The  line  of  hills  skirting  the  valley  of  the  Ramapo,  of  which  *  Fox  Hill,*  *  Ant  Ridge,' 
•*  High  Peak,*  and  *  Iron  Mine  *  are  prominent  points,  and  the  ranj»e  bordering  on  Trux- 
edo Lake  and  its  outlets  on  the  west,  form,  it  will  be  seen,  material  barriers  on  the  ex- 
terior ;  and  as  the  intervening  or  interior  ground  is  broken  by  ravines,  and  affords 
natural  traverses  between  which  to  locate  magazines,  we  have  thus  all  the  natural 
advantages  which  could  possibly  be  desired. 

**A8  the  fall  from  Truxedo  Lake,  along  the  valley  of  the  outlet,  is  only  80  feet  to  the 
saw-works,  it  will  be  seen  that  a  railroad  to  connect  with  the  Erie  Railroad  at  this 
point  can  be  readily  coustnicted,  and  thus  connect  the  site  with  the  interior  by  rail, 
and  with  New  York  City  direct  by  rail,  or,  via  Piermont,  by  rail  or  rail  and  water. 
The  nearest  hamlet  to  this  property  is  Southfields,  a  wood  and  water  station  of  the 
Erie  Road,  four  miles  off;  the  nearest  village  is  Sloatsbnrgh,  two  miles  below.  (See 
Map  No.  1.)  The  ground  is  rocky,  and  this,  combined  with  its  hilly  nature,  renders  it 
nn^uited  for  agricultural  purposes,  for  residences,  or  for  mannfacturing  settlements.'* 

The  Augusta  tract,  however,  from  the  present  views  of  the  owners,  (see  letters  of 
Mr.  LorrilTard,  marked  B'and  K",)  may  be  too  costly  to  enable  the  Government  to  secure 
it,  and  the  board  extended  its  examination,  and  selected  and  had  surveyed,  as  next  best 
and  available  for  the  purpose,  the  sites  shown  in  detail  in  the  accompanying  maps, 
alluded  to  heretofore. 

These  sites  ••  *  in  the  general  features  of  seclusion,  character  of  ground — inclosed 
by  their  billy  barriers — ease  of  connection  with  the  Erie  Road,  and  other  essentials- 
approach  the  perfection  of  the  Angusta  tract  sufficiently  near  to  render  them  availa- 
ble for  our  purpose,  provided  the  former  cannot  be  secured  at  a  reasonable  price.  In 
any  event  the  board  deem,  from  the  results  of  it«  general  surveys,  that  the  securement 

of  a  suitable  site  in  this  section  is  a  foregone  conclusion. 

*  «  *  «  #  •  « 

In  concluding  this  part  of  the  report,  it  is  deemed  well  to  allude  to  the  immediate 
necessities  of  a  suitable  powder-depot  for  the  Atlantic  coast. 

In  the  establishment  of  our  present  arsenals,  as  their  locations,  at  the  time  of  their 
construction,  were  but  sparsely  settled,  the  erection  of  powder-magazines  on  these 
Government  reservations  provided  for  our  wants  in  this  respect.  The  rapid  increase 
of- population  in  the  adjacent  towns  and  cities  has,  however,  in  the  majority  of  cases, 
rendered  these  magazines  dangerous  to  the  communities  in  which  they  are  located, 
and  hence  the  government  either  has  abandoned,  or  eventually  will  have  to  essentially 
abandon,  the  storage  of  powder  at  ^11  of  our  arsenals.  The  damp  sea-air  renders  our 
fortifications  unfitted  for  this  purpose,  and  the  Government  has  now  large  quantities 
of  powder  rapidly  deterioriating  at  these  places  for  want  of  proper  storage- facilities. 
About  2,500  tons  of  powder  and  3,000  tons  of  niter  are  now  on  hand. 

The  necessity  of  immediate  action  is  hence  deemed,  it  is  believed,  apparent,  and  it  is 
earnestly  recommended  that  Congress  be  asked  at  its  next  session  to  appropriate  a 
sum  adequate  to  purchase  a  site,  and  commence  the  provision  of  buildings  suitable,  not 
only  for  the  s!-orage  of  powder,  but  also  for  our  niter  supplies,  and  the  accommodation 
of  suitable  machinery  and  appliances  for  the  manufacture  of  experimental  powders. 

EXPERIMENTAL  GROUND  FOR  HE.V\"Y  ORDNANCE. 

The  Department  has  lon^  felt  the  want  of  a  suitable  site  for  testing  heavy  ordnance, 
obtaining  ranges,  and  solving  the  various  experimental  problems  connected  with  the 
science  of  gunnery. 

The  report  of  the  Chief  of  Ordnance  of  1872  thus  alludes  to  the  entire  inadequacy 
of  our  present  f^vcilities  in  this  regard : 

"  It  has  been  compelled  to  avail  itself  of  the  limited  extent  of  ground  near  Fort 
Monroe  for  the  prosecution  of  these  important  duties.  As  the  artillery  school  of 
practice  is  est^ablished  on  this  reservation,  the  space  is  necessarily  too  contracted  for 
the  operation  of  both.  Besides,  the  range  obtained  on  land  is  but  little  more  than  a 
mile,  and  that  over  the  watere  of  the  Chesapeake  Bay  seldom  available;  whereas,  for 
efficient  experimental  purposes,  a  range  of  at  least  six  miles  is  indispensable. 

"  Some  central  point  convenient  to  railroad  communication,  with  a  suitable  extent 
of  level  ground,  could  be  readily  selected  and  purchased  at  a  small  cost.  Experiments 
with  large  ordnance  cannot  be  properly  conducted  without  the  best  and  most  approved 
facilities,  such  as  everv  military  nation  has  found  it  necessary  to  provide." 

The  main  features  that  are  essential  to  such  a  site  are  that  it  should  be  comparatively 
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level,  easily  accessible,  not  trayersed  by  hij^bways  or  extensive  water-con rses,  unin- 
habited, and  sufficiently  remote  from  any  settlements  to  avoid  any  possible  accidents, 
and  embracinj^  an  extent  of  land  from  seven  to  eight  miles  in  length  and  from  one-half 
to  one  mile  in  width.  It  is  deemed  very  desirable  by  the  board  that  this  site  should 
not  be  very  remote  from  the  grand  arsenal  on  the  Atlantic  seaboard,  nor  from  the 
powder-depot. 

The  level  beaches  and  flat  interior  lands  of  Long  Island  and  the  coast  of  New  Jersey 
were  all,  it  will  be  peen  by  the  record,  examined. 

The  sites  examined  on  Lone  Island  are  in  the  vicinity  of  Babylon,  Deer  Park,  Bay 
Shore,  and  Islip.  The  ground  lies  here  in  extensive  level  stretches,  adapted  in  this 
respect  for  our  purposes,  but  it  is  deemed  objectionable  by  the  frequency  of  rail  and 
wagon  roads,  and  by  the  rapidly-increasing  settlements,  rendering  early  and  serious 
interference,  in  this  regard,  highly  probable. 

The  Jersey  coast,  extending  from  Sandy  Hook  to  and  inclndiog  Sqnan  and  Island 
Beaches,  consists  of  level  and  loni^  stretches  of  sandy  beaches,  and  the  upper  end  of 
Sqnan  Beach,  in  the  vicinity  of  the  town  of  Point  Pleasant  and  Sqnan  Village,  has 
the  best  local  advantages  found  and  examined  by  the  board.  This  ground  has  been 
carefully  surveyed,  under  the  direction  of  the  board,  by  Mr.  H.  N.  Babcock,  (see  his 
report  marked  M'',)  and  a  site  selected,  (see  map  marked  21.) 

The  contemplated  rail  connection  would  be  about  two  and  one-half  miles,  and  its 
construction  would  not  require  any  extensive  excavation  or  fiUing-in,  and  hence  it  can 
be  built  at  a  moderate  cost. 

The  relative  location  of  this  site  to  the  grand  arsenal  and  the  proposed  powder- 
depot  is  shown  on  the  accompanying  map  marked  No.  1.  An  examination  of  this 
map  will  show  that  ample  rail  facilities  connect  this  section  of  the  country  with  the 
country  at  large.  The  present  United  States  life-saving  and  signal  stations,  located 
on  the  beach,  it  is  believed  will  be  advantageous  to  our  use  of  this  ground  for  experi* 
mental  purposes,  while  our  occupancy  will  not  interfere  with  these  other  branches  of 
the  pnblic  service.  The  meteorological  phenomena  of  this  portion  of  the  coast,  such 
as  the  force,  direction,  and  frequency  of  winds  and  occurrence  of  fogs,  have  not  yet 
been  fully  determined,  but  all  the  information  in  this  regard  which  the  board  could 
obtain  is  presented  in  the  accompanying  reports. 

While  this  site  does  not  possess  in  the  highest  degree  all  the  desired  requisites^  still 
it  is  believed  to  be  the  best  that  can  be  found  on  the  Atlantic  coast  within  a  convenient 
and  desirable  distance  from  New  York  City,  the  proposed  grand  arsenal,  and  the  depot 
for  powder. 

The  purchase  of  this  site,  building  the  proposed  railroad,  and  purchase  of  right  of 
way,  the  erection  of  the  necessary  buildings  and  improvement  of  the  ground,  it  is 
thought,  will  not  exceed  |100,000,  and  it  is  earnestly  recommended  by  the  board  that 
Congress  be  urged  to  make  the  necessary  appropriations  at  its  next  session. 

The  Government  reservation  at  Sandy  Hook,  (see  map  marked  No.  22,)  at  the 
entrance  of  the  harbor  of  New  York,  distant  eighteen  miles  from  the  city,  and  in 
close  and  quick  communication  with  it,  has  an  available  extent  in  length  of,  say,  one 
to  two  miles,  and  in  breadth  of,  say,  three-fifths  of  a  mile.  Its  general  features  are  the 
same  as  Sou  an  Beach,  but  it  is  entirely  too  contracted  for  all  our  uses ;  and  the  Long 
Branch  Railroad  limits  and  materially  interferes  with  its  usefulness  as  an  experimental 
firing-ground.  However,  it  is  superior  in  geographical  location  and  equal  in  other  re- 
spects to  our  present  facilities  at  Fort  Monroe,  and  in  the  interim  of  the  establishment 
of  the  experimental  ground  at  Sqnan  Beach  it  could  be  utilized  (with  the*permissiou  of 
the  Engineer  Department)  as  an  adjunct  with  Fort  Monroe  for  carrying  on  such  experi- 
ments and  proor  as  it  may  be  fitted  for  and  as  may  be  deemed  desirable  to  have  con- 
ducted at  this  point. 

8.  CRISPIN, 
Brt.  Col.f  r.  S,  J.,  Major  of  Ordnance,  President. 
T.  J.  TREADWELL, 

Major  of  Ordnance, 
T.  O.  BAYLOR, 
Major  of  Ordnance,  I^eeorder. 

Note. — The  maps  and  drawings  referred  to  in  the  foregoing  report  do  not  accompany 
it.    They  are  filed  in  the  Office  of  the  Chief  of  <))rdnancc. 
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REPORT 

OF 

THE  CHIEF  SIGNAL-OFFICER. 


War  Department, 
Office  of  the  Chief  Signal-Officer, 

Washington,  D.  (7.,  November  1,  1874. 

Sir:  Instruction  in  the  drills  of  the  Signal  Service  with  arms,  in* 
military  signaling  and  telegraphy,  meteorology,  and  the  duties  of  the 
Signal  Service  at  signal-stations  and  at  stations  of  observation  and 
report,  has  continued  during  the  past  year  at  the  signal  school  of  instruc- 
tion and  practice  at  Fort  Whipple,  Va. 

The  regular  drills  with  arms,  the  forms  for  parades,  and  other  military 
duties  are  strictly  observed  at  the  post,  to  form  a  body  of  selected 
soldiers,  fitted  by  especial  instruction  for  especial  duties,  but  drilled  to 
habits  of  discipline  which  permit  their  action  to  be,  no  matter  how 
widely  they  may  be  separated,  that  of  a  unit.  The  special  drills  of  the 
service  require  as  antecedents  the  practice-drills  in  use  with  the  Army  : 
the  plan  for  each  drill  requiring  that  the  soldiers  engaged  upon  it  shall 
be  able,  to  protect  themselves,  their  camps,  implements,  and  trains,  or 
stations,  if  necessary.  For  in-door  instruction  the  soldiers  are  in  classes 
under  the  supervision  of  suitable  commissioned  and  non-commissioned 
oflBcers.  Instruction  in  the  International  code  of  signals  has  been  added 
to  the  course  during  the  year.  Tbe  regular  drills  of  practice  for  field- 
signals,  the  practice  for  the  International  code,  the  drills  of  the  field 
telegraph  train,  the  construction-drill  for  the  erection  of  permanent  lines, 
have  been  steadily  conducted,  and  with  satisfactory  results.  The  schedule 
of  drills  and  studies  now  had  at  the  post  is  in  paper  1. 

The  average  force  at  the  post  to  maintain  the  school  of  practice,  and 
from  which  details  are  made,  as  required,  to  supply  the  different  stations 
throughout  the  United  States,  and  for  the  wants  of  the  different  branches 
of  duty  now  allotted  to  the  service,  has  been  one  hundred  and  forty 
men.  This  number  will  be  largely  reduced  by  details  for  telegraphic- 
line  construction.  Four  officers  have  been  instructed  at  the  post  during 
the  year.  Fifty-four  private  soldiers,  applicants  for  promotion  to  the 
grade  of  sergeant  in  the  Signal  Service  under  the  rules,  have  been  under 
instruction,  of  whom  thirty-eight  were  examined  by  the  board  convened 
for  that  purpose  and  promoted,  three  were  ordered  on  station  as  assist- 
ants, and  two  were  discharged  before  completion  of  the  course.  Eleven 
are  still  under  instruction.  One  hundred  enlisted  men  have  been  under 
instruction  to  be  assistants  to  sergeants  on  station.  Of  these,  fifty-three 
have  completed  the  full  course  and  have  been  ordered  to  stations; 
twenty-five  were  ordered  away  before  completing  the  course  one  was 
dropped  from  the  instruction-rolls  for  misconduct;  three  are  waiting 
orders;  and  eighteen  are  still  under  instruction.    Papers  2  and  3. 

A  new  building  for  the  purposes  of  instruction  has  been  completed 
since  the  date  of  the  last  report.    The  recitation-rooms  are  now  commo- 
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dious.  The  rooms  for  telegraphic  practice  are  well  supplied  with  the 
instruments  used  with  field-telegraphic  trains  or  in  the  working  of  per- 
manent telegraphic  lines.  The  battery-room  offers  facilities  for  practi- 
cal instruction  in  the  care  of  the  different  galvanic  batteries  in  ordi- 
nary use.  The  telegraphic  practice  for  each  class  has  occupied  from 
three  to  four  hours  daily.  A  station-room,  furnished  and  equipped  as 
are  ordinary  stations  for  meteorological  observations,  is  set  aside  for 
station-practice,  and  in  this  room  the  soldiers  are  familiarized  with  all 
the  forms  of  station-duty  before  being  detached  on  service.  The  facil- 
ities for  instruction,  the  good  equipment  of  the  trains,  the  supply  of 
the  necessary  materials  for  the  different  practicings,  together  with  the 
pernanency  of  the  force  now  serving,  and  the  superior  character  of  the 
men  which  constitute  it,  have  added  greatly  to  the  advantages  of  the 
post.  The  instruction  of  the  classes  in  militiiry  signaling,  military  tel- 
egraphy, and  meteorology  has  been  under  the  immediate  charge  of 
First  Lieut.  C.  E.  Kilbourne,  acting  signal-officer.  The  drill  with  arms, 
the  drills  of  the  telegraphic  trains,  and  the  drills  in  construction  for 
telegraphic  purposes,  have  been  conducted  by  the  officers  of  the  post 
under  the  immediate  superintendency  of  Bvt.  Oapt.  R.  P.  Strong,  acting 
signal-officer,  the  officer  in  charge. 

The  character  of  the  buildings  at  the  post  has  been  much  improved. 
The  instruction-building,  the  buildings  for  the  officers-quarters,  and 
thart  for  the  protection  of  the  field-telegraphic  train,  in  process  of  con- 
struction at  the  last  annual  report,  have  been  completed  and  are  in  use. 
Two  buildings  for  laundresses'  quarters  have  been  constructed.  A  new 
building  for  a  commissary  and  quartermaster  storehouse  is  in  process 
of  construction,  and  will  soon  be  completed. 

By  direction  of  the  Quartermaster-General,  and  after  a  careful  exam- 
ination of  the  ground  by  him,  a  plan  for  supplying  the  post  with  water 
was  adopted.  In  pursuance  of  this  there  have  been  erected  an  engine- 
house,  with  a  pump  capable  of  raising  2,400  gallons  of  water  per  hour, 
and  a  reservoir  of  10,000  gallons  capacity,  and  elevated  18  feet  above 
the  ground.  Supply-pipes  have  been  run  to  the  officers'  quarters,  to  the 
instruction-building,  guard-house,  wash-rooms  in  barracks,  and  to  the 
stables.  In  carrying  out  this  plan,  especial  attention  has  been  given  to 
making  proper  provision  against  fire.  It  now  requires  only  a  sufficient 
supply  of  hose  and  a  suitable  reel  to  render  the  post  comparatively  safe 
from  serioHS  injury. 

The  sanitarj  condition  of  the  post  is  good.  The  hospital  continues 
under  the  able  management  of  Dr.  L.  W.  Ritchie,  acting  assistant  sur- 
geon, U.  S.  A. 

First  Lieut.  Richard  P.  Strong,  Acting,  Signal-Officer,  U.  S.  A.,  has 
been  in  charge  of  the  post  since  the  date  of  last  report;  his  duties  have 
been  faithfully  discharged. 

The  post  of  Fort  Whipple  constitutes,  as  established,  the  only  school 
of  instruction  in  the  United  States  at  which  either  officer  or  enlisted 
man  can  receive  the  full  tuition  and  the  thorough  i)ractice  necessary  for 
the  proper  discharge  of  the  duties  of  the  signal  service.  All  officers 
and  enlisted  men  of  the  signal  service  pass  regularly  the  course  of  in- 
struction at  this  post.  It  is  recommended  that  all  officers  intended  to 
serve  as  acting  signal-officers  and  instructors  in  the  different  geograph- 
ical military  departments,  be  here  instructed  before  serving  on  any 
detached  duty. 

The  Chief  Signal-Officer  has  dwelt  at  length  in  preceding  reports  upon 
the  benefit  to  the  United  States  to  result  from  the  maintenance  of  this 
poet  and  the  force  of  the  Signal-Service  upon  their  appropriate  duties. 
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With  the  men  here  instructed  the  United  States  has  kept  up,  durji;^:  the 
year,  the  net- work  of  signal-stations  now  extending  over  so  great  a  ter- 
ritory, and  has  had  always  ready  for  service  soldiers  who  give  its  forces 
a  facility  of  communication  no  other  country  possesses.  The  construc- 
tion and  management  of  the  military  telegraphic  lines,  now  recognized 
as  absolutely  necessary  for  the  safety  and  develoi)ment  of  the  interior  as 
any  other  protection  the  Army  can  render,  already  employ  every  avail- 
able man  who  can  be  spared  for  that  duty  from  the  wider  field  of  the 
other  duties  of  the  service.  There  have  been  constructed  during  the 
year,  by  parties  of  construction  detailed  from  the  post,  one  hundred  and 
ninety-three  miles  of  telegraphic  line  for  the  sea-coast  service,  and  in- 
volving the  laying  of  four  cables,  and  men  of  the  same  force  are  now 
employed  in  the  construction  and  operation  of  lines  in  Texas  and  Arizona, 
the  stations  upon  which  become  at  once  telegraph  stations  and  stations 
of  observation  for  the  Signal-Service. 

Kecruiting  for  the  Signal-Service  has  been  conducted  under  the  direc- 
tion of  the  War  Department,  that  the  recruiting  officers  of  the  general 
recruiting  service  at  designated  stations  should  enlist  and  order  to  this 
office  such  men,  they  passing  the  required  physical  examination,  as 
may  be  presented  to  them  by  the  recruiting  sergeants  of  the  Signal- 
Service.  Especial  care  has  been  taken  iu  enlisting  recruits  to  select 
only  those  who  have  been  well  recommended  for  intelligence  and  sobriety, 
and  who  have  been  able  to  pass  a  rigid  educational  examination.  The 
result  has  been  manifested  in  the  improved  conduct  of  the  men  and  in 
the  decrease  of  desertions  and  courts-martial.  The  corps  has  been  main- 
tained at  the  full  strength  authorized  bylaw,  with  the  necessary  reserve. 
While  the  popularity  of  the  service  has  been  remarkable,  its  require- 
ments are  not  always  understood  by  those  who  apply  to  be  enlisted. 
The  trouble  at  one  time  occasioned  to  the  Secretary  of  War  by  recruits 
complaining  of  the  military  duties  considered  by  this  office  essential, 
has,  however,  been  obviated  by  the  use  of  the  series  of  circulars  and 
instructions,  shown  in  Papers  6  and  7,  hereto  annexed,  which  are  so 
brought  to  the  notice  of  every  applicant  for  enlistment,  the  recruiting- 
sergeant  and  the  recruiting  officer,  that  misapprehension  seems  to  be 
impossible.  The  recruits  are  divided  into  classes,  those  for  the  ''  fuU'^ 
and  those  for  the  "field  signal-service."  The  first-mentioned  are  such 
.as  are,  after  examination  by  the  sergeant,  considered  by  him  fitted  by 
education  and  intelligence  for  the  full  duties  of  the  Signal-Service, 
including  not  only  the  duties  connected  with  field-signals  and  tele- 
graphy, but  the  duties  of  sergeants  at  stations  of  observation.  These 
men  are  placed  on  duty  at  Fort  Whipple,  Va.,  as  private  soldiers  of  the 
Signal-Service  for  at  least  two  months,  after  which  they  have  the  privi- 
lege, on  their  own  application,  their  conduct  being  good,  of  appearing 
before  a  board  of  officers  as  candidates  to  be  placed  under  the  tuition 
necessary  to  be  assistants  to  sergeants  on  stations.  Passing  this  exam- 
ination the  soldier  continues  the  course,  still  performing  his  military 
duties,  until  such  time  as  he  is  reported  by  the  instructor  competent  to 
be  «an  assistant.  He  may  then  be  detailed  on  duty  as  an  assistant 
to  a  sergeant  on  station.  After  six  months'  service  satisfactorily  ren- 
dered as  such  assistant,  during  which  time  he  fecites  regularly  to  the 
sergeant  in  charge,  and  upon  a  favorable  report,  he  may  be  ordered 
to  Fort  W^hipple  to  be  placed  under  the  additional  special  military 
instruction  given  to  candidates  for  the  grade  of  sergeant.  This  addi- 
tional instruction  lasts  about  two  months.  Upon  its  completion  he  is 
ordered  before  a  board  of  officers  convene<l  at  this  office  for  final  exam- 
ination on  the  special  subjects  of  the  instruction,  and  also  before  an- 
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other  board  convened  at  Fort  Whipple  for  report  on  his  proficiency  in 
the  drill  and  duties  of*  the  Signal-Service,  with  and  without  arms,  and 
his  understanding  of  the  military  duties  and  responsibilities  of  sergeants 
in  the  Signal  Service,  this  examination  embracing  the  more  essential  of 
the  Articles  of  War,  Army  regulations,  and  customs  of  the  service  appli- 
cable to  the  duties  of  the  grade  above  mentioned.  On  passing  both  of 
these  boards,  the  candidate,  as  vacancies  occur,  is  promoted  to  be  ser- 
geant in  the  Signal-Service,  but,  as  a  rule,  is  obliged  to  serve  one  month 
at  Fort  Whipple  before  being  ordered  on  station,  during  which  period, 
in  addition  to  his  other  duties,  ho  takes,  under  the  direction  of  the  in- 
structor, such  observations  and  makes  such  records  and  reports  as  may 
keep  him  familiar  with  the  duties  of  an  observer. 

Applicants  who,  in  the  judgment  of  the  recruiting  sergeants,  are  not 
fitted  by  education  and  intelligence  for  the  fiill  duties  of  the  Signal- 
Service,  but  who  are  of  such  ability  and  character  as  to  render  them 
qualified  for  its  field  duties,  i,  c.  those  of  field-signals  and  telegraphy, 
as  distinguished  from  those  including  the  duties  of  signal-sergeants, 
may  be  presented  to  the  recruiting-officer  for  enlistment  for  '*  field- 
signal  service."  The  recruits  so  enlisted  are  not  precluded  from  event- 
ual advancement  to  the  full  duties  of  the  Signal-Service  and  promotion, 
in  case  they  i)rove  fit  and  worthy. 

A  division  is  also  made,  after  enlistment  among  the  private  soldiers, 
by  which  those  ot  good  conduct,  who  pass  specified  examinations  in 
elementary  education,  military  signaling  and  telegraphy,  and  the  duties 
and  drill  (with  and  without  arms)  of  soldiers  of  the  Signal-Service,  are 
announced  as  privates  of  the  first  class,  and  wear  tlie  special  designa- 
tion in  uniform  provided. 

The  systematic  course  by  which  the  enlisted  men  are  selected,  drilled, 
examined,  instructed,  tested  by  practice,  instructed  in  higher  branches, 
again  examined  and  again  tested  before  being  intrusted  with  the 
nuinagement  of  stations,  has  thrown  much  labor  upon  the  several  boards 
of  examination.  The  preliminary  board  for  the  examination  of  appli- 
cants to  be  placed  under  the  first  course  of  instruction,  has  held  a  ses- 
sion at  this  oflice  on  cver^'  Thursday  during  the  year,  and  has  examined 
(including  re  examinations)  one  hundred  and  sixty-eight  applicants,  of 
whom  ninety-five  have  passed. 

The  board  convened  at  this  office  for  the  examination  of  candidates  for 
promotion  to  the  grade  of  sergeant  meets,  from  time  to  time,  as  the 
instructor  at  Fort  Whipple  reports  candidates  ready  for  examination, 
and  has  examined  during  the  year  fifty-two  candidates,  of  whom  all  but 
two  have  passed  and  been  promoted. 

A  board  convened  at  Fort  Whipple  further  examines  the  candidates 
for  sergeantcies  in  the  general  duties  of  sohliers  and  non-commissioned 
officers,  and  the  special  drill  of  the  Signal-Service. 

The  morning  report  of  Fort  Whipple  for  September  30  includes  six- 
teen non-commissioned  officers  and  one  hundred  and  thirty-one  privates 
as  present.  Of  these,  seven  noncommissioned  officers  and  thirty-seven 
privates  are  under  special  instruction. 

The  act  approved  June  10,  1874,  required  the  service  to  be  maintained 
at  its  organization  of  one  hundred  and  fifty  sergeants,  thirty  corporals, 
to  be  selected  from  the  privates,  and  privates,  in  the  proportion  of  two 
to  each  sei^eant.  This  force,  with  the  necessary  reserve  to  fill  vacan- 
cies as  they  occur,  has  been  maintained.  This  legislation  has  been  pro- 
ductive of  the  best  results. 

The  instruction  in  the  duties  of  the  Signal-Service  elsewhere  than  at 
Fort  Whipple  has  been  as  follows : 
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One  of  the  oflBcers  at  the  Military  Academy  at  West  Point  is  desig- 
nated as  instructor  in  military  signaling  and  telegraphy,  in  addition 
to  other  duties,  but  no  reports  have  been  received  from  him  showing 
the  amount  of  time  devoted  to  this  duty  or  the  progress  made  by  the 
cadets. 

Second  Lieut.  Philip  Reade,  Third  United  States  Infantry,  remained 
on  duty  as  Acting  Signal-Officer  of  the  Department  of  Missouri  until 
relieved  by  orders  from  the  General  of  the  Armj^,  August  27,  1874,  in 
order  that  he  might  accompany  his  regiment,  which  had  been  ordered 
from  the  Department. 

The  coulee  of  instruction  in  this  department  has  been  limited  to  a 
knowledge  of  the  use  of  the  day  and  night  signals.  One  hundred  and 
forty-seven  officers  and  four  hundred  and  forty  enlisted  men  have  been 
instructed  during  the  year.  Of  this  number,  fifty-six  officers  and  one 
hundred  and  twenty-six  enlisted  men  are  reported  as  proficient  in  the 
use  of  the  general  service  code,  a«  taught  in  the  field. 

Instruction  has  been  given  at  eighteen  posts  in  the  department,  and 
each  company  commander,  on  taking  the  field,  is  required,  by  depart- 
ment orders,  to  take  with  him  at  least  one  general-service  kit  and  two 
telescopes  or  marine  glasses.  Thorough  instruction,  even  in  the  field 
course,  has  been  rendered  difficult,  owing  to  the  numerous  changes  in 
stations  of  troops  and  the  various  other  duties  required  of  them.  In 
relieving  Lieutenant  Reade,  the  department  commander  pays  a  high 
eom])liment  to  his  energy  and  zeal. 

Officers  have  been  designated  by  two  other  department  commanders 
to  act  as  instructors  in  signaling,  but  their  reports  exhibit  no  Satislactory 
results.  Neither  of  the  officers  detailed  has  any  practical  knowledge 
of  the  duty.  The  rule  should  be  invariable,  that  all  officers  detailed  as 
instructors  in  any  branch  of  the  Sig*ual-Service,  should  be  themselves 
first  instructed  at  the  established  post  of  instruction. 

The  work  done  at  this  Office  has  become  extensive,  covering  a  wado 
field  of  operation,  with  many  and  complicated  details,  each  requiring  to 
be  carefully  elaborated  for  each  day,  and  each  limited  for  its  discharge 
to  fixed  and  very  brief  periods  of  time.  The  steadily-improving  organi- 
zation of  the  service,  with  the  system  of  regulations  adopted,  has  per-, 
mitt^d  each  branch  of  duty  to  be  carried  on  with  regularity. 

The  correspondence  of  the  Office,  in  its  several  divisions,  is  of  large 
amount.  Fifty-two  thousand  three  hundred  and  ninety-six  letters  have 
been  sent,  and  four  hundred  and  seventy-seven  thousand  five  hundred 
and  sixty-two  received  during  the  year,  the  record  of  which  is  classified 
in  paper  4.  The  aggregate  of  the  correspondence  is  five  hundred  and 
twenty-nine  thousand  nine  hundred  and  fifty-eight  letters  and  documents 
sent  and  received,  exclusive  of  publications  and  telegrams. 

The  numerous  requests  for  information  on  every  subject,  many  of 
them  only  indirectly  connected  with  the  duties  of  this  Office,  require  of 
themselves  much  attention. 

The  Office  is  in  communication  with  many  foreign  correspondents, 
having  now  official  relation  with  scientists  and  the  chiefs  of  the  metero- 
logical  services  of  nearly  every  prominent  power  in  the  northern  hemi- 
spb(  re. 

Bvt.  Lieut.  Col.  Garrick  Mallery,  acting  signal-officer  and  assistant, 
has  remained  during  the  year  in  charge  of  records,  general  correspond- 
ence and  orders,  with  the  superintendence  of  enlistments  and  other  duties 
especially  assigned  to  him.  The  various  duties  in  his  care  have  been 
well  rendered. 

The  amount  of  work  in  the  property  division  of  the  Office  has  largely  in- 
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creased  during  the  year.  First  Lieut.  Heury  Jackson,  acting  signal  officer 
and  property  and  disbursing  officer,  has  remained  in  charge.  In  addition 
to  these  duties.  Lieutenant  Jackson,  as  in  charge  of  the  map-room,  has 
supervised  the  preparation  of  two  hundred  and  two  maps  and  charts,  and 
continued  the  collection  of  statistics  for  obtaining  the  accurate  elevations 
of  the  several  stations  of  observation.  Lines  of  levels  for  the  purpose 
have  been  received  by  him  as  follows:  From  railroad  engineers,  twenty- 
two  5  from  Professor  Hayden's  survey,  six  5  from  miscellaneous  sources, 
twelve;  making  a  total  of  forty.  The  thanks  of  the  Office  are  extended 
to  the  parties  furnishing  the  information. 

One  hundred  and  sixty  dollars  and  eighty-four  cents  have  been  re- 
ceived, during  the  year,  from  the  sale  of  maps  and  other  publications, 
in  accordance  with  the  act  of  Congress  of  March  3, 1874,  authorizing 
such  sale. 

Three  hundred  and  seventeen  meteorological  instruments  have  been 
purchased  since  last  report,  and  three  hundred  and  twenty-seven  issued. 

The  average  cost  of  maintaining  and  working  a  station  of  observation 
during  the  past  year  has  been  $516.56.  This  amount  is  exclusive  of  the 
cost  of  telegraphing  reports. 

The  library  of  the  Office  has  been  increased  to  three  thousand  two 
hundred  and  fifty-five  bound  volumes,  and  has  upon  its  files  many  pam- 
phlets and  valuable  maps  and  charts.  The  works  are  selected  wholly 
with  reference  to  their  value  to  the  scientific  branches  connected  with 
the  duties  imposed  upon  the  Office.  Many  of  them  have  been  obtained 
without  expense  to-  the  United  States  through  the  system  of  exchanges 
established.  Paper  5  exhibits  a  list  of  contributions  to  the  library  thus 
had. 

Bvt.  Capt.  H.  W.  Howgate,  acting  signal-officer  and  assistant,  has 
continued  to  have  general  charge  of  instruction  and  general  supervis- 
ion of  sergeants  and  assistants,  and  of  the  receipt,  record,  and  publi- 
cation of  the  weather-reports,  which  duties,  together  with  others  spe- 
cially assigned  him,  have  beeu  performed  with  ability.  The  following  is 
the  record  of  stations  reported  by  this  officer : 

ALBANY,  N.  Y. 

[Official  number,  16.] 

Latitnde 42^  40' 

Lou^itude 73^  45' 

Elevation  of  barometer  above  sea-level 174  feet. 

The  Station  was  established  by  Sergt.  Frederick  Meyer  in  December, 

1873,  and  reports  began  on  the  22d  of  that  month,  and  have  been  con- 
tinued regularly.  The  offices  were  at  first  located  in  the  observatory 
building,  and  the  one  used  as  a  machine-shop — the  meteorological  in- 
struments being  in  the  former  and  the  printing-press  in  the  latter.  A 
new  building  was  put  up  during  the  summer,  by  the  trustees  of  the 
observatory,  for  the  Signal-Service,  into  which  the  instruments  have  been 
removed,  and  which  is  also  occupied  by  the  men  as  quarters.  Sergeant 
Meyer  was  in  charge  until  transferred  to  the  central  office,  June  17, 

1874,  and  8ucci*eded  by  Sergt  Alois  Donhauser,  who  still  remains. 
There  are  six  assistants  at  present  on  duty,  two  of  whom  are  printers 
and  one  a  telegraph-operator.  The  care  of  the  observatory  and  astro- 
nomical instruments  occupies  the  entire  time  of  one  man,  under  the  super- 
vision of  the  sergeant  in  charge.  Lieut.  W.  B.  Weir,  acting  signal- 
officer,  was  in  charge  of  the  station  for  a  few  weeks  during  the  summer, 
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at  a  time  when  extensive  repairs  were  required  and  important  local 
chanties  being  made.  In  addition  to  this  force  Private  Forman  was 
sent  from  the  central  oflBce,  and  remained  from  July  10  to  August  31,  to 
repair  several  of  the  delicate  instruments  and  get  all  in  good  running 
order,  a  task  for  which  he  was  well  fitted  from  long  experience  in  the 
observatory.  In  addition  to  the  usual  meteorological  work  of  a  station, 
a  certain  amount  of  astronomical  work  is  dond  here  in  making  observa- 
tions for  time,  and  in  furnishing  standard  time  to  various  corporations 
and  individuals  by  telegraph.  Farmers'  bulletins  have  been  issued 
regularly  since  January  1,  1874,  to  257  post-offices,  and  the  usual  publi- 
cation of  tri-daily  reports  made  in  the  daily  newspapers  and  in  the  form 
of  bulletins.  All  reports  passing  over  the  New  Yoi'k  and  Milwaukee 
circuit  are  received  here.  The  station  was  inspected  in  July,  and  found 
in  excellent  condition  so  far  as  the  regular  station -work  was  concerned. 
Both  Sergeant  Meyer  and  Sergeant  Donhauser  have  displayed  marked 
intelligence  and  ability  in  the  discharge  of  their  complicated  duties,  and 
they  have  been  fortunate  in  their  assistants.  Two  men  only  have  been 
relieved  for  misconduct,  and  one  transferred  to  the  central  office.  The 
following  extract  is  given  from  the  last  semi-annual  report  of  the  ser- 
geant: '*  Several  State  officials,  who  own  large  farms,  have  frequently 
expressed  themselves  that  they  entirely  depend  upon  the  Signal-Service 
report  in  spring  when  planting  and  in  fall  when  harvesting.  Observa- 
tions are  made  every  clear  night  in  observing  the  transit  of  two  stars, 
one  zenith  and  one  equatorial,  over  the  wires  of  the  meridian  circle,  and 
recording  the  times  of  these  transits  by  means  of  a  printing  chronograph 
which  is  set  to  run  with  a  sidereal  clock.  The  times  of  transit  so  re- 
corded are  reduced  to  the  mean  of  the  wires,  corrected  for  level  and  col- 
limation  errors,  an<l  then  employed  for  finding  the  azimuth  errors,  and 
after  correction  for  azimuth  is  made,  the  error  and  rate  of  the  sidereal 
clock  are  determined.  The  sidereal  clock  is  compared  by  means  of  the 
printing  chronograph  with  the  mean-time  clock,  and  the  error  of  the 
latter  clock  ascertained.  The  mean-time  clock  is  constantly  kept  regu- 
hited  to  correct  n)ean  local  time,  care  being  taken  that  the  error  of  the 
clock  will  never  exceed  two  seconds  of  correct  mean  local  time,  as  found 
by  astronomical  observation.  Time  is  transmitted  by  the  mean-time 
clock  itself,  which  is  connected  with  a  repeating-instrument,  in  such  a 
manner  that  the  latter  will  close  ev^ery  second  during  the  last  two  min- 
utes of  every  hour." 

PUBLICATIONS. 

Nnmbcr  of  fanner's  bnUetins  issaed  from  January  1,  1874,  to  September  30, 

1874  148,841 

Number  of  baUetins  issued  from  January  1,  1874,  to  September  30,  1874 7, 703 

Number  of  press-reports  issued  from  January  1,  1874,  to  September  30,  1874..  112 

Number  of  Form  15  (manifold)  issued  from  January  1,  1874,  to  September  30, 

1874 352 

Number  of  Form  22  (manifold)  issued  from  January  1,  1874,  to  September  30, 

1874 62 

Total 157,070 

INSTRUMENTS  ON  STATION. 

One  Standard  barometer,  one  standard  thermometer,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  standard  rain-gauge. 
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ALPENA,  MICH. 
[Official  number  J  85.] 

Latitude 45^  05 

Longitude 83°  28* 

Mean  barometer  for  year  ending  September  30,  1874 30.  Oil 

Mean  temperature  for  year  ending  September  30,  1874 40^.9 

Amount  of  ralu-fall  for  year  ending  September  30,  1874 28.01  inches. 

The  office  is  at  the  corner  of  Fletcher  and  Dock  streets,  as  at  date  of 
last  report.  The  location  is  not  a  good  one,  and  will  be  changed  as  soon 
as  a  suitable  room  can  be  procured.  Sergt.  F.  P.  Bayes  was  in  charge 
until  July  15,  1874,  when  he  was  transferred  to  another  station,  and 
succeeded  by  Sergt.  T.  S.  Collins,  who  still  remains.  Both  men  have 
made  all  rei)orts  satisfactorily.  Telegraphic  reports  have  been  fre- 
quently delayed  by  interruptions  on  the  line,  which  passes  through  an 
unsettled  country  for  a  considerable  part  of  its  length.  One  assistant 
is  on  duty,  and  is  favorably  mentioned  by  the  sergeant  for  his  good  con- 
duct. The  station  was  inspected  in  August,  and  found  in  good  condition. 
Fifteen  cautionary  signals  have  been  displayed,  all  of  which  are  re- 
ported as  justified  at  the  station.  Of  storm  of  October  17  and  18,  1873, 
the  sergeant  remarks:  "  Steamer  George  L.  Dunlap  l^ft  this  port  before 
signal  was  hoisted,  but  was  obliged  to  put  back,  and  with  the  steamer 
W.  K.  Clinton,  remained  in  port  all  the  17th.  No  sailing  craft  left 
port.''  And  of  storm  of  November  11,  12,  and  13,  1873:  ''Steamers  re- 
mained in  during  display  of  signals.'-  Of  storm  of  December  1  and  2, 
1873 :  ''  Steamers  delayed  going  out  on  account  of  signals ;"  and  of  storm 
of  September  9,  1874 :  *'  Steamer  John  Sherman  left  port  at  8  a.  m.  for 
Bay  City,  but  had  to  return.'' 

The  inspector  reports  that  the  business  men  say  the  cautionary  sig- 
nals are  of  great  service  to  them.  Reports  from  other  stations  are  not 
received  here. 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  three  standard  thermometers,  one  standard 
water  thermometer,  one  standard  minimum  thermometer,  one  standard 
maximum  thermometer,  one  standard  hygrometer,  one  standard  ane- 
mometer, one  standard  self-register  for  anemometer,  one  standard  rain- 
gauge,  one  standard  wind-vane. 

ATLANTIC  CITY,  N.  J. 

[Official  number y  116.] 

Latitude 39°  2*2' 

Lonj^itude 74^  25' 

Elevation  of  barometer  above  sea-level 23  feet. 

This  station  was  established  December  10,  1873,  by  Sergt.  Wra.  Sla- 
ter, who  stills  remains  in  charge,  and  has  given  full  satisfaction  by  the 
manner  in  which  he  has  performed  his  duties. 

The  oflBce  is  located  in  the  first  of  the  life-saving  stations  at  the  north  end 
of  the  town,  and  within  100  yards  of  the  light-house. 

The  instrument  shelter  is  of  the  standard  portable  pattern,  and  is 
placed  at  the  north  end  of  the  building,  and  raised  one  foot  from  the 
ground.  The  anemometer,  wind-vane,  and  rain-gauge  are  on  the  build- 
ing, and  well  exposed.     The  station  is  supplied  with  a  complete  outfit 
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tor  using  International  signals,  and  the  sergeant  on  duty  is  properly  in- 
structed in  their  use.  Reports  are  sent  regularly  to  Philadelphia,  where 
they  are  put  upon  the  signal  wire  and  transmitted  to  the  central  office. 

The  station  was  inspected  in  March,  1874,  and  found  in  excellent  con- 
dition. It  is  proposed  to  connect  the  office  with  the  other  stations  on 
the  New  Jersey  coast  by  telegraph  during  the  present  year,  and 
material  for  this  purpose  has  already  been  purchased,  and  a  working 
party  sent  out  to  construct  the  line. 

Twenty  cautionary  signals  have  been  displayed,  of  which  number 
eighteen  are  reported  as  fully  verified  at  the  station. 

INSTRUMENTS  ON  STATION. 

One  standard  barometer,  one  standard  thermometer,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stan- 
dard hygrometer,  one  standard  anemometer,  one  small  wind-vane,  one 
standard  rain-gauge. 

AUGUSTA,  GA. 

[Official  number,  23. | 

Latitude 33°  28' 

Longitude 8P  54' 

Mean  barometer  for  year  ending  September  30,  1874 30.  lOl 

Mean  temperature  for  year  ending  September  30,  1874 64^  1' 

Amount  of  rain-fall  for  year  ending  September  30, 1874 59. 79  inches. 

No  change  has  been  made  in  the  location  of  the  office.  Sergt.  N.  D. 
Lane  continued  in  charge  of  station  until  June  8,  1874,  when  he  was 
transferred  to  another  station  on  account  of  his  health,  and  succeeded 
by  Sergt.  H.  Bessant,  who  had  been  on  duty  as  assistant  from  March 
6,  1874.  There  are  three  assistants  on  duty,  one  of  them  being  a 
printer  charged  with  the  issue  of  farmer's  bulletins.  One  assistant 
was  transferred  to  a  northern  station  in  July,  1874,  on  account  of  fail- 
ing health.  Sixty-seven  post-offices  are  supplied  with  two  copies  of  the 
bulletin  daily,  except  Sundays.  The  station  was  inspected  in  Decem- 
ber, 1873,  and  found  in  fair  condition.  Proper  instructions  were  issued 
to  bring  it  up  to  the  standard,  which  it  is  believed  have  been  carried 
out,  as  all  reports  since  that  date  have  been  received  regularly  and  in 
satisfactory  form. 

PUBLICATIONS. 

Nomber  of  farmer's  bulletins  issued  during  year  ending  September  30,  1874....  45,554 

Number  of  maps  issued  during  year  ending  September  30, 1874 1, 231 

Number  of  bulletins  issued  during  year  ending  September  30,  1874 1, 934 

Number  of  p.  m.  press-reports  issued  during  year  ending  September  30,  1874.. .  610 

Number  of  Form  22  issued  during  year  ending  September  30, 1874 38 

Total 49,367 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  three  standard  thermometers,  one  stand- 
ard minimum  thermometer,  one  standard  maximum  thermometer,  one 
standard  water  thermometer,  one  standard  hygrometer,  one  standard 
anemometer,  one  self-register  for  anemometer,  one  standard  rain-gauge, 
one  standard  wind-vane. 
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BALTIMORE,  MD. 

[Official  number  J  18.] 

Latitude 39<^  IS* 

Longitude : 76^38' 

Meau  barometer  for  year  eudin|ir  September  30, 1874 .30. 002 

Mean  temperature  for  year  ending  September  30, 1874 54°   3 

Amount  of  rain-fall  for  year  ending  September  30, 1874 40. 32  inches. 

The  oflSce  remains  at  the  corner  of  South  and  Water  streets,  the  only 
change  made  daring  the  year  being  the  addition  of  an  adjoining  room, 
for  the  free  use  of  which  the  service  is  indebted  to  the  courtesy  of  the 
owners  of  the  building.  Sergt.  H.  J.  Penrod  was  in  charge  until  Sep- 
tember 12, 1874,  when  he  was  discharged  the  service  upon  his  own  re- 
quest, to  accept  a  civil  position  of  trust  He  was  succeeded  by  Sergt. 
W.  T.  Boyd.  Three  assistants  have  been  relieved  during  the  year  for 
misconduct,  one  deserted,  one  was  called  in  for  discharge,  and  one  trans- 
ferred to  another  station.  There  are  three  assistants  now  on  duty,  of 
whom  two  are  sergeants,  recently  promoted.  The  station  was  formally 
inspe^ited  in  January,  1874,  and  informally  on  several  other  dates  dur- 
ing the  year,  and  always  found  in  excellent  condition.  Sergeant  Peni-od 
attended  to  his  office-duties  closely,  and  all  reports  were  made  with 
promptness  and  regularity.  The  office  is  connected  by  wire  with  the 
central  office,  and  one  of  the  assistants  is  kept  on  duty  as  an  operator. 

Thirteen  cautionary  signals  have  been  displayed,  of  which  six  are  re- 
ported as  fully  verified,  and  one  as  partly  verified  at  the  station.  Signals 
areduplicatedon  Federal  Hill,byMr.M.L.  Dudley,at  the  Marine  Observ- 
atory, whence  they  are  visible  over  a  much  greater  portion  of  the  har- 
bor than  from  the  office-roof.  The  following  extracts  are  given  from 
Sergeant  Penrod's  report  for  the  past  six  months:  "Twice  during  the 
half  year  the  observer  was  summoned  before  the  civil  courts  to  testify 
as  to  the  weather  on  particular  days  at  this  station.  The  court  of  com- 
mon pleas  in  the  first  case  ruled  the  record  not  evidence,  on  account  of 
its  not  being  the  original  record ;  and  second,  because  the  observer  could 
not  swear  positively  from  his  own  personal  knowledge  that  it  snowed 
heavily  (as  the  record  shows)  on  a  certain  day  a  year  or  more  pai^sed. 
In  the  second  case,  superior  court,  there  being  no  objection  made,  the 
record  was  admitted  as  evidence. 

"A  prominent  lawyer  here  at  the  next  meeting  of  the  legislature  will 
endeavor  to  have  an  act  of  assembly  passed  making  the  Signal-Service 
records  evidence  before  the  courts.  Several  times  during  the  six  months 
has  the  observer  been  called  on  to  state  the  condition  of  the  weather  on 
particular  days,  in  order  to  settle  difficulties  and  disputes  in  regard  to  the 
shipping  and  handling  of  grain  at  Baltimore  during  rainy,  snowy,  foggy, 
or  of  misty  weather.  The  western  merchants  sometimes  complain  of  the 
delay  here  in  transferring  their  grain  at  the  great  elevators.  The  com- 
mission merchants  fall  back  on  our  record  to  show  the  state  and  condition 
of  the  weather,  and  that  satisfies  the  western  owners.  The  railroad 
officials  use  our  statement  as  to  the  time  of  commencement  and  ending 
of  rain  in  keeping  the  hours  of  work  of  their  employes. 

''  The  1  a.  m.  probabilities  and  synopsis  are  published  by  all  the  morn- 
ing papers.  Sun,  American,  Gazette,  Wecker,  and  (Correspondent.  The 
afternoon  paper  (News)  publishes  the  10  a.  m.  probabilities  only  for  this 
section  of  country  as  received  through  the  Franklin  Telegraph  Company. 

"The  same  gratifying  interest  is  manifested  by  the  people  in  regard 
to  the  probabilities  as  at  date  of  my  last  report.    Even  the  dry-goods 
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merchants  are  governed  by  them  in  exposingtheir  goods  before  their  store 
doors.  When  the  least  mistake  is  made  in  the  probabilities  it  is  heard 
from  most  every  person  on  the  street,  and  this  is  the  best  evidence  of  their 
being  consulted.  Fifty  weather-maps  are  sent  here  for  distribution 
daily,  from  the  central  office,  and  conspicuously  posted  in  the  leading 
public  offices  and  places  of  business.  They  reach  here  by  two  o'clock 
each  afternoon,  and  are  promptly  distributed." 

PUBLICATIONS. 

Number  of  bulletins  issued  during  the  year  ending  September  30, 1874 5, 583 

Number  of  Form  22  issued  during  the  year  ending  September  30, 1874 152 

Number  of  Form  15  issued  during  the  year  ending  September  30, 1874 48 

Number  of  press-reports  issued  during  the  year  endiug  September  30, 1874 1, 585 

Total - 7,368 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one 
standard  hygrometer,  two  standard  anemometers,  one  double  self- 
register  for  anemometer  and  anemoscope,  one  standard  wind- vane,  one 
standard  rain-gauge. 

BANGOR,  MB. 
[Official  number^  111.] 

This  station  was  established  for  the  distribution  of  farmers'  bulle- 
tins, and  86,414  copies  have  been  issued  to  158  postoflSces  since  it  was 
opened. 

The  first  bulletin  was  issued  November  6, 1873.  Private  Harry  Bar- 
ton was  in  charge  until  February  7,  1874,  when  he  was  relieved  by 
Sergt.  John  T.  Downes,  who  still  remains,  and  has  given  satisfaction. 
There  is  one  assistant  on  duty  to  insure  the  prompt  issue  of  the  bulletins. 

The  average  time  of  receiving  the  synopsis  and  probabilities  is  2.15  a. 
m.,  and  the  average  time  of  mailing  4.30  a.  m.  The  office  is  located  at 
No.  12  Main  street,  on  the  second  floor,  and  in  close  proximity  to  the 
telegraph  and  post  offices.  The  station  was  inspected  in  March,  1874, 
and  found  in  good  condition.  The  inspector  reports  that  a  lively  in- 
terest is  taken  in  the  service  by  the  citizens  of  Bangor,  and  that  the 
commercial  men  are  anxious  to  have  cautionary  signals  displayed  there, 
and  also  at  the  mouth  of  the  Penobscot. 

BARNEGAT,  N.  J. 

[Official  number  J 115.  | 

Latitude ^ 89°  48' 

Longitude 74^09' 

Elevation  of  barometer  above  sea-level 21  feet. 

The  station  was  established  December  10, 1873,  by  Sergt.  A.  M.  Geis- 
senger,  and  the  office  is  located  in  the  second  floor  of  Life-Saving  Station 
No.  16,  which  is  one  mile  north  of  Barnegat  Inlet  and  two  miles  north 
of  the  light-house.  The  nearest  post-office  is  at  Forked  River,  through 
which  all  mail  for  the  station  is  forwarded.  The  instrument-shelter  is 
of  the  stiindard  portable  pattern  adopted  for  the  Signal-Service,  and  is 
fastened  to  the  northern  end  of  the  building  and  about  one  foot  above 
the  ground.    The  anemometer  is  placed  on  a  post  100  yards  east  of  the 
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building  on  a  sand-hill,  and  the  rain-gauge  is  ten  feet  south  of  the  ane- 
mometer. All  of  the  instruments  are  well  exposed.  Sergeant  Geisseuger 
was  relieved  for  misconduct  May  1, 1874,  and  succeeded  by  Sergt.  Frank 
Mangels,  who  was  also  relieved  for  misconduct  August  8,  1874.  Sergt. 
E.  D.  Holbrook  is  now  in  charge  and  doing  fairly.  An  .assistant  is  fur- 
nished the  station  during  the  summer  months,  when  the  crew  of  the  life- 
service  are  not  on  duty.  Private  A.  S.  Euibree,  first  assigned  in  this 
capacity,  deserted  July  6, 1874,  and  was  succeeded  by  Private  Eugene  Pe- 
ters, who  still  remains.  Both  men  on  station  are  telegraph  operators,  and 
the  oflBce  is  connected  by  telegraph  with  the  central  office,  and  reports  sent 
regularly  over  the  whole  circuit.  Special  reports  of  shipping  disasters 
and  of  vessels  passing  the  station  are  made  daily.  The  men  are  profi- 
cient in  the  use  of  the  International  signal  code,  and  provided  with  the 
necessary  apparatus  for  communicating  with  passing  vessels  when  re- 
quired. The  station  was  inspected  in  March,  1874,  and  found  in  good 
condition.  Nine  cautionary  signals  have  been  displayed,  of  which  eight 
are  reported  as  verified  at  the  station. 

INSTRUMENTS  ON  STATION. 

One  standard  barometer,  one  standard  thermometer,  one  standard 
maximum  thermometer,  two  standard  minimum  thermometers,  one 
standard  hygrometer,  one  standard  anemometer,  one  standard  rain- 
gauge,  one  small  wind-vane. 

BISMARCK,  DAKOTA  TERRITORY. 

[Official  number,  104.] 

Latitude 46c>  48' 

LoDgitnde 100<^  88' 

£levation  of  barometer  above  sea-level 1,677  feet. 

The  station  was  established  by  Sergt.  J.  H.  Smith,  and  began  report- 
ing September  15,  1874.  The  oflBce  is  located  on  Main  street,  above 
Third,  and  contains  two  rooms,  with  one  window  in  each. 

The  exposure  for  roof  instruments  is  goo<},  and  the  shelter  for  the 
other  instruments  is  of  the  standard  pattern. 

The  station  has  not  been  inspected. 

INSTRUMENTS  ON  STATION. 

One  standard  barometer,  one  standard  thermometer,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrouieter,  one  standard  anemometer,  one  small  windvane,  one 
standartl  rain-gauge. 

BOSTOX,  MASS. 

[O^ffieial  number,  13.] 

Latitude   42^21' 

Longitude 71*^  04' 

Mean  barometer  for  year  endinjt;  September  30,  1874 80.014 

Mean  temperature  for  year  eudin;;  September  30,  1H74 48-      2 

Amount  of  rain-fall  for  year  eudinj;  September  30,  1874 56.47  inches. 

The  oflBce  remains  at  103  Court  street,  as  at  last  report.  Sergt.  Powell 
G.  Dietz  remained  in  charge  until  March  2,  1874,  when  he  was  relieved 
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for  raisconduct  and  ordered  to  Fort  Wbip]>le,  Va.,  but  deserted  before 
reaching  that  post.  He  was  succeeded  by  Sergt.  D.  C.  Ralston,  who 
still  remains  and  gives  satisfaction.  Four  assistants  are  on  duty,  one 
of  whom  is  a  sergeant  and  two  of  them  printers,  charged  with  the  issue 
of  farmers'  bulletins,  with  which  082  post-oflBces  are  supplied  daily, 
(except  Sundays.)  Four  men  have  been  relieved  during  the  year  for 
misconduct,  one  transferre<l  to  the  central  office,  and  one  called  in  for 
promotion.  The  men  now  on  duty  are  reported  upon  favorably  by  the 
sergeant  in  charge.  The  station  was  inspected  in  February,  1874,  and 
found  in  as  good  condition  as  the  office  facilities  would  permit.  The  citi- 
zens are  desirous  of  having  the  office  removed  to  the  new  post-office  build- 
ing when  complet4?d,and  itis  recommended  thatsteps  be  taken  to  have  the 
change  made,  as  the  present  location  is  a  bad  one.  Twenty-fi  vecautionary 
signals  have  been  displayed,  of  which  fourteen  are  reported  as  fully  veri- 
fied, and  one  as  partly  verified,  at  the  station.  Of  the  storm  of  November 
17  and  18, 1873,  the  sergeant  remarks:  '*The  shipping  remained  in  port 
fully  prepared  for  the  storm.  Disasters  are  reported  as  having  occurred  on 
the  coast,  amcftig  which  is  the  schooner  Kobt.  Raikes,  ashore  on  Nahant, 
and  all  on  board  lost.  No  damage  done  in  the  city,  but  in  the  adjacent 
country  the  gale  was  very  destructive.  The  signals  are  duplicated  from 
the  roof  of  a  grain-elevator  in  East  Boston,  whence  they  are  visible  from 
the  greater  part  of  the  harbor."  The  sergeant  reports  as  follows  in  ref- 
erence to  the  interest  manifested  in  the  service:  " The  farmers' bulle- 
tins proved  to  be  of  inestimable  value  to  the  community  in  general ; 
hardly  a  day  passes  by  but  that  several  gentlemen  from  nearly  every 
part  of  the  New  England  States  call  at  this  office,  and  not  only  express 
their  great  admiration  for  the  correctness  of  the  forecasts,  but  also  their 
gratitude  for  the  benefit  they  derive  from  their  publication.  The  inter- 
est of  the  public  in  general  for  the  operations  of  the  Signal  Service  in 
this  place  manifests  itself  daily  in  the  most  gratifying  manner.  Chemists, 
lawyers,  physicians,  scientific  men,  and  men  of  aJl  vocations  can  be  found 
daily  in  the  office." 

PUBLICATIONS. 

Nninber  of  farmer's  bulletins  issued  dnrinj;  the  year  endinj;  September  30,  H74.  292,  4*28 

Number  of  maps  issued  during  the  year  ending  September  30, 1874 9,  .'>72 

Number  of  daily  bulletins  issued  during  the  year  ending  September  30, 1S74.  ..     12, 203 

Number  of  pre*iS-reports  issued  during  the  year  ending  September  30, 1874 1, 978 

Number  of  Form  22  issued  duriug  the  year  ending  September  30, 1874 116 

Total 312,757 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  two  standard 
minimum  thermometers,  one  standard  maximum  thermometer,  one 
standard  hygrometer,  one  double  selt-regist^r  for  anemometer  and  ane- 
moscope, one  standard  anemometer,  one  small  wind- vane,  one  standard 
rain-gauge. 

BRECKENRIDGE,  MINN. 

[Official  number  J  82.] 

Latitude 46°  11' 

Louji^itude 96^  17' 

Mean  barometer  for  the  year  ending  September  30,  1874 2lK9-;'l 

Temperature  for  the  year  ending  September  30, 1874 37^  2 

Amount  of  rain-fall  for  the  year  ending  September  30, 1874..  28.06  inches. 

The  location  of  office  remains  unchanged  since  last  report. 
The  building  is  a  very  ])oot  one,  but  a  better  one  cannot  be  pro- 
28  W 
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cured  for  the  authorized  rent,  although  there  are  many  suitable  buildings 
unoccupied. 

The  owners  of  buildings  appear  unwilling  to  rent  to  the  Government 
at  fair  rates.  In  view  of  thi^  fact  the  removal  of  the  station  to  Fargo, 
on  the  Northern  Pacific  Railroad,  is  recommended.  Sergt.  C.  A.  Shaw 
was  transferred  to  another  station,  October  2,  1873,  and  succeeded  by 
Sergt.  Newton  Phelps,  who  was  called  in  for  discharge,  May  22,  1874, 
and  succeeded  by  Sergt.  Herrman  Frey,  who  still  remains.  AH  mail- 
reports  have  been  forwarded  regularly  and  in  satisfactory  form.  The 
telegraphic  reports  are  occasionally  delayed  by  interruptions  on  the  line. 

There  is  no  assistant  at  the  station,  nor  is  one  needed. 

INSTRUMENTS  ON   STATION. 

One  standard  barometer,  two  standard  thermometers,  two  standard 
minimum  thermometers,  two  standard  maximum  thermometers,  one 
standard  hygrometer,  two  anemometers,  one  self-register  for  anemom- 
eter, one  standard  wind- vane,  one  standard  rain-gauge.    * 

BUFFALO,  N.  Y. 

[Official  number  J  33.  J 

Latitude 429  53' 

Longitude TH*^  55' 

Meau  barometer  for  year  ending  September  30, 1874 3(F  001 

Mean  temperature  for  year  ending  September  liO,  1874 45^.7 

Amount  of  raiu-faU  for  year  ending  September  30, 1874 39.37  inches. 

No  change  has  been  made  in  the  location  of  the  office  since  the  date 
of  last  report.  Sergt.  W.  H.  Colesberry  was  relieved  November  20, 1873, 
and  succeeded  by  Sergt.  James  Mitcbell,  who  continues  in  charge,  and 
has  displayed  marked  zeal  and  intelligence  in  the  performance  of  his 
duties.  Six  assistants  are  on  duty  here  at  present,  but  one  is  assigned 
temporarily  and  will  be  relieved  as  soon  as  his  services  are  required 
elsewhere.  Two  of  the  assistants  are  printers,  and  have  charge  of  the 
issue  of  farmers'  bulletins,  which  are  furnished  daily,  except  Sundays, 
to  257  post  offices.  One  assistant  has  been  called  in  for  promotion  dur- 
ing the  year,  and  two  for  misconduct. 

The  station  was  inspected  in  July,  1874,  and  found  in  excellent  condi- 
tion. 

Twenty-six  cautionary  signals  have  been  displayed,  of  which  number 
thirteen  are  reported  fully  verified,  and  four  partly  verified  at  the 
station. 

Of  the  storm  of  October  28  and  29, 1873,  the  sergeant  remarks :  "  Two 
propellers  and  one  schooner  left  port  while  the  signal  was  tiying,  but 
were  obliged  to  return  f  and  of  storm  of  October  30  and  31,  and  Novem- 
ber 1,  1873:  "The  schooner  Ellington  left  this  port  while  signal  was 
displayed,  and  being  unable  to  withstand  the  gale,  she  put  back,  and 
while  trying  to  reach  this  harbor  was  dashed  to  pieces  on  the  break- 
water;'' and  of  storm  of  December  4  and  5,  1873:  "The  most  severe 
storm  at  this  point  since  1844,  excepting  gale  of  18G5.  Wires  of  various 
telegraph  companies  blown  down.  Water  unusually  high  at  this  end  of 
the  lake.  Breakwater  at  entrance  of  harbor  damaged  to  extent  of  sev- 
eral thousand  dollars  by  lashing  of  waves." 

Signals  are  duplicated  under  the  direction  of  the  sergeant  by  Capt.  C.  P. 
Dorr,  on  the  roof  of  a  building  which  is  visible  from  a  greater  part  of 
the  harbor.    The  scrgeaut  reports  that  the  members  of  the  meteoro- 
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logical  committee  have  manifested  unusual  interest  in  the  service,  and 
have  been  collecting  data  from  the  signal-reports  for  the  purpose  of  com- 
paring the  climate  of  Buffalo  with  that  of  other  cities  throughout  the 
country.  He  also  reports  that  few  captains  of  vessels  will  leave  port 
while  the  cautionary  signal  is  displayed. 

All  reports  passing  over  the  New  York  and  the  Milwaukee  circuit  are 
received  here,  and  it  is  the  point  of  transfer  for  the  Canadian  reports. 

The  newspapers  give  a  liberal  amount  of  space  to  the  publication  of 
the  regular  daily  reports,  and  also  of  those  issued  from  the  central 
office. 

PUBLICATIONS. 

Nnmber  of  farmer's  bulletins  issued  during  year  ending  September  30, 1874. ..  166, 684 

Number  of  bulletins  issued  during  year  ending  September  30, 1874 11,  OOS 

Number  of  maps  issued  during  year  ending  September  30,  1874 5, 0Z)2 

Number  of  press-reports  issued  during  year  ending  September  30, 1874 1, 650 

Number  of  local  reports  issued  during  year  ending  September  30,  1874 1, 065 

Number  of  Form  15  (manifold)  issued  during  year  eucling  September  30,  1874.  331 

Number  of  Form  22  issued  during  year  ending  September  30,  1874 65 

Total 186,755 

INSTBinVIENTS  ON  STATION. 

Two  standard  barometers,  three  standard  thermometers,  one  standard 
minimum  thermometer,  one  staudard  maximum  thennomter,  one  stand- 
ard water-thermometer,  one  standard  hygrometer,  three  standard  ane- 
mometers, one  self  register  for  anemometer,  one  standard  wind-vane, 
one  staudard  rain-gauge. 

BURLINGTON,  IOWA. 

[Official  number,  122.] 

This  station  was  established  for  the  distribution  of  farmers'  bulle- 
tins, and  is  in  charge  of  Priv.  E.  L.  Thompson,  a  practical  printer,  who 
has  done  good  servive  in  the  central  office  for  nearly  two  years.  The 
first  bulletin  was  issued  September  30, 1874,  and  157  offices  are  supplied 
daily  except  on  Sundays. 

The  office  is  located  in  Union  Hall,  corner  of  Main  and  Valley  streets. 

BURLINGTON,  YT. 

[Official  number,  45.] 

Latitude 44^  29' 

Longitude 73"  l.V 

Mean  barometer  for  year  ending  September  30,  1874 30.002 

Mean  tenineratnre  for  year  ending  September  30,  1874 43*^  6 

Amount  of  rain -fall  for  year  ending  September  30,  1874 37.75  inches. 

The  location  of  office  was  changed  August  1, 1874,  from  the  City  Hotel 
to  Fisher's  Block,  at  the  southeast  corner  of  Bank  and  Church  "streets, 
where  the  facilities  for  exposure  of  instruments  are  very  much  better. 

Sergt.  George  H.  Ellery,  who  was  in  charge  at  date  of  last  report,  was 
relieved  December  15, 1873,  for  discharge,  and  succeeded  by  Sergt.  W. 
H.  Colesberry,  who  was  relieved  for  misconduct  February  9, 1874.  Sergt. 
D.C.  Kalstou  was  in  charge  until  March  2, 1874,  when  he  was  transferred 
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to  another  station  and  succeeded  by  Sergt.  W.  A.  Cbapman,  wbo  still 
remains  and  performs  bis  duties  satisfactorily.  The  station  was  inspect- 
ed in  October,  1873,  and  found  in  good  condition. 

PUBLICATIONS. 

Niiniher  of  Form  15  (manifold)  issued  during  the  year  ending  September  30, 1874.  169 
Number  of  Form  2*2  (manifold)  issued  during  the  year  ending  September  30, 1H74.  iJ5 
Number  of  press-reports  issued  during  tbe  year  ending  September  30,  1874 391 

Total 5H5 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  tbermometer,  one  standard  maximum  thermomet^^r,  one  stand- 
ard water-thermometer,  one  standard  hygrometer,  one  standard  ane- 
mometer, one  self-register  for  anemometer,  one  standard  wind-vane,  one 
standard  rain-gauge. 

CAIRO,  ILL.  . 

[Official  number  J  53.] 

Latitude 37°  OO' 

Longitude 89°  12^ 

Mean  barometer  for  the  year  ending  September  30,  1874 30.000 

Mean  temperature  for  the  year  euding  September  30,  1874.. 58-. 4 

Amount  of  raiu-faU  for  the  year  ending  September  30, 1874  ..48.06  inches. 

The  office  remains  at  No.  71  Ohio  Levee,  and  is  well  located.  The  in- 
strument-shelter has  been  described  in  previons  reports,  and  is  one  of 
the  best  in  use  on  station.  Sergt.  E.  Garland  was  on  duty  until  Janu- 
ary 13, 1874,  when  he  was  relieved  by  Sergt.  Edwin  Booth,  who  remained 
until  July  27,  1874,  when  he  was  succeeded  by  Sergt.  Thomas  Jones. 
Both  Sergeants  Garland  and  Booth  were  relieved  for  neglect  of  duty, 
and  punished  by  reduction  to  tbe  ranks.  There  has  been  no  change 
of  assistant  during  the  year.  The  sdtition  was  inspected  in  January, 
1874,  and  again  in  September,  1874,  and  was  unfavorably  reported  upon 
on  both  occasions.  The  present  sergeant  is  doing  better  than  his  pred- 
ecessors, but  is  still  not  up  to  the  standard. 

Reports  from  twenty  other  river  stations  are  received  here  each  after- 
noon, and  published  in  the  usual  manner.  Fifteen  maps  are  also  re- 
ceived daily  from  Saint  Louis,  and  posted  in  the  principal  public  places. 

PUBLICATIONS. 

Number  of  bulletins  issued  during  tlie  year  ending  September  30,  1874 2, 347 

Number  of  press-reports  issued  during  the  year  ending  September  30,  I'v-I....  003 

Number  of  local  reports  issued  during  the  year  ending  September  30, 1H74 72 

Number  of  Form  ife  issued  dfiiring  the  year  ending  September  30, 1H74 27 

Number  of  Form  26  issued  during  the  year  ending  September  30, 1874 5, 9ri3 

Total 9,002 

INSTRiniENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  minimum 
thermometer,  two  maximum  thermometers,  two  water-thermometers, 
one  hygrometer,  one  anemometer,  one  self-register  for  anemometer,  one 
standard  wind  vane,  one  standard  rain  gauge. 
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CAPE  HATTERAS,  K  C. 

{Official  number,  123.] 

Latitude SrP  14' 

Longitude 7iP  30' 

Elevation  of  barometer  above  sea-level 7^  feet. 

The  Station  was  established  August  18,  1874,  by  Sergt.  Geo.  Onslow, 
who  remains  in  charge,  with  one  assistant.  Both  men  are  competent 
telegraph-operators,  and  in  addition  to  the  reguhir  station  work  have 
to  keep  the  telegraph  line  in  repair  half  way  to  Cape  Heury.  Tlieothce 
is  located  temporarily  on  the  first  floor  of  the  buildiug  occupied  by  the 
assistant  light-keeper,  and  the  exposure  for  instruments  is  as  good  as 
can  be  obtained  with  the  present  facilities.  The  instrument  shelter  is 
of  the  standard  portable  p^ittern,  and  here,  as  at  other  coast-stations, 
has  been  found  to  work  satisfactorily.  / 

Two  cautionary  signals  have  been  displayed,  both  of  which  are  re- 
ported as  verified  at  the  station. 

Of  the  storm  of  September  28  and  29,  1874,  the  sergeant  remarks  : 
"Wind  at  9.20  p.  m.,  of  the  28th,  blew  at  the  rate  of  seventy-five  miles 
per  hour,  carrying  off  cups  of  anemometer,  which  were  recovered  next 
morning.'' 

The  station  is  in  direct  telegraphic  communication  over  the  signal- 
wire  with  the  central  office,  and  reports  are  sent  regularly  in  the  usual 
form.  The  station  is  supplied  with  a  full  set  of  International  signal-flags, 
and  the  sergeant  in  charge  is  fully  instructed  in  their  use.  The  sttition 
has  not  yet  been  inspected. 

INSTRUMENTS  ON    STATION. 

One  standard  barometer,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  hygrometer,  one  standard  ane- 
mometer, one  small  wind-vane,  one  standard  rain-gauge. 

CAPE  HENRY,  YA. 

[Official  number,  118.] 

Latitude 36^  56' 

Longitude 76^  00' 

ElevatioQ  of  barometer  above  sea-level 23  feet. 

The  station  was  established  December  9, 1873,  by  Sergt.  Wm.  Stein, 
who  still  remains  in  charge,  and  has  given  entire  satisfaction  by  the 
promptness  and  regularity  with  which  all  his  reports  have  been  for- 
warded. 

The  office  was  located  in  the  building  occupied  by  the  light-keeper, 
and  has  remained  there,  the  only  change  being  its  removal,  April  20, 
1874,  to  a  room  on  another  floor  of  the  same  buikling.  Two  assistants, 
both  of  whom  are  fair  telegraph-operators,  are  on  duty,  and  have  the 
repair  of  the  line  on  each  side  of  the  station  to  attend  to.  One  man 
takes  half  the  distance  to  Norfolk,  and  the  other,  half  the  distance  to 
Cape  Hatteras,  when  necessary,  leaving  the  sergeant  to  attend  to  the 
regnlar  station  duties. 

Two  other  men  were  assigned  temporarily  in  September,  bat  have 
been  since  relieved,  as  their  services  were  required  elsewhere.    The 
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station  is  supplied  with  an  International  sifrnal  outfit,  and  is  in  direct 
communication  with  the  central  oflQce,  to  which  regular  reports  are  made 
daily,  and  also  such  special  reports  of  disasters  to  shipping  as  may  be 
required. 

The  instrument-shelter  is  of  the  standard  portable  pattern  and  is  well 
located.  The  exposure  of  all  instruments  is  good.  Eighteen  cautionary 
signals  have  been  displfiyed,  of  which  twelve  are  rei>orted  as  verified  at 
the  station.    The  station  has  not  been  inspected. 

INSTRUMENTS  ON  STATION. 

One  standard  barometer,  one  standard  thermometer,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  two  standard  aneraometervS,  one  self-register  for  ane- 
mometer, one  small  wind-vane,  one  standard  rain-gauge. 

CAPE  MAY,  N.  J. 

[Official  number  J  54.] 

Latitnde 38-  .W 

Longitndo 74  '^  5H' 

Mean  barometer  for  year  ending  September  30,  1874 30.0r»7 

Mean  temperature  for  year  ending  September  30,  1874 52^.4 

Amount  of  rain  faU  for  the  year  ending  September  30,  1874  .  46.93  inches. 

!No  change  has  been  made  in  the  location  of  the  oflBce  during  the  year» 
and  Sergt.  Theodore  F.  Townsend  still  remains  in  charge.  All  reports, 
telegraphic  and  mail,  have  been  rendered  promptly  and  in  a  satisfactory 
manner.  An  assistant  was  ordered  to  the  station  April  9, 1874,  and  still 
remains.  Thirty-three  cautionary  signals  have  been  displayed  daring 
the  year,  of  which  twenty-fonr  are  reported  by  the  sergeant  as  justified 
at  the  station  and  nine  not  justified.  The  sergeant  reports  that  while 
the  signal  was  flying  on  the  6th,  7th,  and  8th  of  October,  1873,  a  large 
fleet  of  vessels  anchored  under  the  shelter  of  Cape  May  and  remained 
until  it  was  lowered.  The  same  general  interest  in  the  service  prevails 
as  at  last  report,  and  the  oflQce  has  many  visitors  from  the  guests  of  the 
several  hotels,  who  desire  to  obtain  information  about  the  weather 
before  starting  out  on  fishing  or  other  pleasure  excursions.  As  no  re- 
ports are  received  from  other  stations,  the  only  publications  have  been 
those  of  local  observations  furnished  to  the  local  press. 

INSTRUMENTS   ON   STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
maximum  thermometer,  one  standard  minimum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  self-register  for  anemom- 
eter, one  standard  rain-gauge,  one  small  wind-vane. 

CHARLESTOIS^,  S.  C. 

{Official  number,  21.] 

Latitude 32^  45' 

Longitude 79^  55' 

Mean  barometer  for  year  ending  September  30, 1874 30. 093 

Mean  temperature  for  year  ending  September  30, 1874 65^.  6 

Amount  of  rain-fall  for  year  ending  September  30, 1874 67. 70  iuckes. 

The  office  remains  at  the  corner  of  Bay  and  Broad  streets,  and  is  well 
located  for  the  display  of  cautionary  signals  and  for  the  exposure  of  in- 
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stramouts.  Sergt.  M.  L.  Hearne  continues  in  cl)arj;;e  as  at  date  of  last 
report.  Two  assistants  have  been  called  in  for  promotion  during  the 
year,  and  one  for  dischar«:e.  Two  are  now  on  duty.  Tbe  station  was 
inspected  in  December,  1873,  and  found  in  bad  condition.  The  sergeant 
was  sharply  reprimanded,  and  since  that  date  reports  have  been  ren- 
dered satisfactorily.  All  reports  passing  over  the  New  York  and  Savan- 
nah circuit  have  been  received  here  since  February  4, 1874,  ami  are  read 
with  interest  by  the  cotton  merchants  and  other  business  men.  Six 
cautionary  signals  have  been  dis[)layed,  of  which  number  five  are  re- 
ported as  justified  at  the  station.  In  reference  to  one  of  these  displays 
the  sergeant  writes  as  follows: 

''At  3  p.  m.  of  October  C,  1873,  the  roof  of  the  Northeastern  d^pot 
blew  off,  killing  one  man  and  mortally  wounding  several  others.  Steamer 
Equator  struck  on  the  bar  at  entrance  of  harbor  and  was  considerably 
injured.  On  the  5th  of  April  last,  two  vessels  and  one  steamer  remained 
in  the  harbor,  after  seeing  the  signal  hoisted,  although  they  were  ready 
to  leave  at  tbe  time.  The  captains  came  to  the  oflQce  for  information, 
and  decided  not  to  leave  while  the  storm  lasted.'' 

PUBLICATIONS. 

Number  of  daily  hnUetins  issued  during  year  ending?  September  30, 1874.. 2,  OoO 

Nnml)er  of  iiia[»s  issued  during  year  tending  September  30,  1874 1,*J08 

Number  of  press-reports  issued  during  year  ending  September  30, 1874 r)07 

Number  of  Form  22  issued  during  year  ending  September  30,  1874 42 

Number  of  Form  15  (manifold)  issued  during  year  ending  September  30, 1874 320 

Total 5,727 

INSTRUMENTS  ON    STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  maximnm 
thermometer,  one  minimum  thermometer,  one  standard  water  thermom- 
eter, one  standard  hygTometer,  one  standard  anemometer,  one  self  reg- 
ister for  anemometer,  one  standard  rain  gauge,  one  standard  wind  vane. 

CHEYENNE,  W.  T. 

[Official  number,  (jS,] 

Latitude 41°  12' 

Longitude 104^  42' 

Mean  barometer  for  year  ending  September  30,  1874 29. 957 

Mean  temi>erature  f<»r  year  ending  September  30,  1874 45^.6 

Amount  of  rain-fall  for  year  ending  September  30,  1874 8.  GO  inches. 

The  office  w  as  removed  May  20, 1874,  to  the  second  floor  of  the  build- 
ing, on  the  south  side  of  Seventeenth  street,  between  Dodge  and  Kan- 
som  streets. 

The  location  is  a  good  one,  and  within  easy  reach  of  the  telegraph- 
office  and  principal  business-houses. 

Sergt.  A.  C.  Dobbins  has  been  in  charge  since  the  station  was  opened 
in  1870,  and  attended  to  his  duty  faithfully  and  well. 

There  is  no  assistant  now  on  dnty  ;  the  one  named  in  last  report  was 
transferred  May  8th,  1874,  to  another  point  where  his  services  were 
more  urgently  required. 

The  station  was  inspected  in  August,  1874,  and  found  in  good  condi- 
tion. 

PUBLICATIONS. 

Number  of  bulletins  issued  during  year  ending  September  30,  1874 1, 481 

Number  of  press-reports  issued  during  year  ending  September  30,  18T4 169 

Number  of  Form  22  issued  during  year  ending  September  30, 1874 41) 

Total 1,699 
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INSTRUMENTS  ON  STATION. 

One  standard  barometer,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hvfcrometer,  one  standard  anemometer,  one  self-register  for  aue- 
mometir,  one  standardrain-gauge,  one  standard  wind-vane. 

CHICAGO,  ILL. 

[Official  number y  37.] 

Latitnde 41°  52' 

Longitude 87^  ^' 

Mean  barometer  for  year  ending  September  30,  1874 30.012 

Mean,t4imperatnre,  year  ending  Si-pteniber  30,  li<74 4y-.5 

Amonut  of  rain-fall  for  the  year  ending  September  30,  1874..  31.09  iuche». 

The  location  of  the  oflfice  has  not  been  changed  since  last  report,  but 
one  small  room  has  been  added  as  necessary  for  the  work  of  the 
station. 

Serg.  W.  S.  Kaufman  remains  in  charge,  and  has  forwarded  all  reports 
regularly  and  satisfactorily.  Six  assistants  are  on  duty,  and  the  work 
cannot  be  properly  done  with  a  less  number.  Three  of  the  assistants 
are  printers,  and  have  charge  of  the  w^eather-maps  and  issue  of  farmers' 
bulletins.  Seven  hundred  and  thirty-two  post-offices  are  supplied  regu- 
larly with  the  latter. 

Two  assistants  have  been  called  in  for  promotion,  one  deserted,  and 
two  transferred  to  other  stations. 

All  reports  passing  over  the  New  York  and  Milwaukee  circuit  are 
received  here,  and  it  is  also  the  point  of  transfer  for  reports  from  the 
West  and  South,  and  the  amount  of  work  necessarily  done  is  unusually 
large;  the  generally  correct  manner  in  which  Sergeant  Kaufman  has 
attended  to  his  duty  is  wortliy  of  commendation. 

The  station  was  inspected  in  August,  1874,  and  found  in  good  condi- 
tion. 

Twenty-seven  cautionary  signals  have  been  displayed,  of  which  four- 
teen are  reported  as  fully  verified  and  three  as  partly  verified.  The 
signals  are  duplicated  by  the  sergeant  upon  the  roof  of  the  Central 
Hotel  building,  whence  they  are  visible  from  a  greater  part  of  the 
harbor.  Arrangements  have  been  made  for  the  display  of  signals  from 
the  new  light-house  when  it  is  completed. 

PUBLICATIONS. 

Nuiul>er  of  farmers'  bulletins  issued  during  the  year  ending  September  30, 1874.  539, 187 

Number  of  bulletins  issued  during  the  year  ending  September  30,  1874 7, 104 

Number  of  maps  issued  during  the  year  ending  September  30, 1874 27,42i> 

Number  of  press-reports  issued  during  the  year  ending  September  30,  1874 2,714 

Number  of  Form  22  i?8ued  during  the  year  ending  September  30,1874 151 

Total 576,576 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  three  standard  thermometers,  one  stand- 
ard minimum  thermometer,  one  standard  maximum  thermometer,  one 
standard  water-thermometer,  one  standard  hygrometer,  one  standard 
anemometer,  one  self-register  for  anemometer,  one  standard  wind-vane, 
one  standard  rain-gauge. 
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CINCINNATI,  OHIO. 

[Official  number,  65. J 

Latitude 39°  06' 

Longitude ^ 84^  26' 

Mean  barometer  for  year  ending  September  30,  1874 30.071 

Mean  temperature  for  year  ending  September  30,  1874 56^.6 

Amoant  of  rain-fall  for  year  ending  September  30, 1874 40.07  inches. 

The  ofiBce  remains  iu  the  same  building  as  at  date  of  last  report,  and 
the  location  cannot  well  be  improved  upon.  Sergt.  Theodore  Mosher 
was  transferred  to  the  central  office  October  2,  1873,  and  succeeded  by 
Sergt.  E.  H.  Singleton,  who  remained  until  discharged  at  his  own  request, 
February  25, 1874.  He  was  succeeded  by  Sergt.  J.  O.  Manson^  who  was 
relieved  August  25, 1874,  upon  the  recommendation  of  the  inspecting 
officer.  Sergt.  S.  S.  Bassler  has  been  in  charge  since  that  date,  and  has 
shown  himself  to  be  an  energetic,  hard-workiug,  intelligent  sergeant. 
Here,  as  at  other  large  stations,  there  has  been  great  difficulty  in  secur- 
ing good  assistants,  and  numerous  changes  have  consequently  been 
made  during  the  year.  Three  men  have  been  relieved  for  misconduct, 
and  live  transferred  to  other  stations.  Sergt.  J.  M.  Watson  was  the 
senior  assistant  until  assigned  to  the  charge  of  another  station,  and 
succeeded  in  his  position  by  Sergt.  Edward  Lloyd.  The  size  of  the 
station  and  the  amount  of  night-work  done  render  it  necessary  to  have 
a  non-commissioned  officer  constantly  on  duty. 

There  are  five  assistants  now  on  dut>',of  whom  three  are  printers.  Farm- 
ers' bulletins  are  printed  and  issued  regularly  to  617  post-offices.  Maps 
are  issued  daily,  and  judicously  distributed.  The  station  was  inspected  in 
December,  1873,  and  again  in  September,  1874,  and  found  in  good  condi- 
tion on  both  occasions.  The  present  working  force  is  composed  of  good, 
industrious  men,  fully  competent  to  do  their  work,  but  kept  constantly 
employed,  and  when  one  is  unable,  from  sickness,  to  attend  to  his  duty, 
it  is  necessary  to  employ  civilian  assistance.  An  additional  assistant 
was  recommended  by  the  inspector  who  last  visited  the  station,  and  will 
be  furnished  when  a  suitable  man  can  be  spared.  A  full  set  of  meteor- 
ological instruments  was  displayed  again  this  year  in  the  exposition 
building,  and  the  morning  synopsis  and  probabilities  printed  there 
during  the  exposition,  being  telegraphed  from  the  central  office  for 
that  purpose.  The  following  extracts  from  therepoit  of  the  sergeant,  for 
the  six  months  ending  June  30,  1874,  are  given  to  show  the  use  made  of 
the  reports:  *'  The  river  reports  have  been  of  unusual  interest  to  our  steam- 
boat-men, coal-dealers,  and  other  merchants  interested  in  the  river  trade. 
The  information  they  give  has,  in  no  few  instances,  led  to  important 
results,  and  been  of  great  value  to  the  public,  and  more  especially  to  those 
directly  engaged  in  the  river  trade.  To  know  the  stages  of  water  in 
the  rivers  throughout  the  country  is  an  aid  to  business  transactions  con 
nected  with  the  river,  that  is  of  incalculable  value.  The  steamboat- 
men,  as  they  become  more  acquainted  with  our  bench-marks,  pay  more 
attention  to  these  reports,  and  umke  good  use  of  the  valuable  informa- 
tion they  give,  and  though  the  stations  from  which  reports  are  received 
are  not  as  numerous  as  desired,  yet  it  is  hoped  they  will  gradually  be 
established  at  every  point  where  the  information  they  give  can  be  made 
of  interest  to  the  public.  The  weather-repoFts  are  of  great  value  to  the 
pork  and  provision  packers  of  this  city,  they  being  governed  in  a  great 
measure  by  the  favorable  indications  of  the  reports.  They  carefully 
consult  them  daily,  and  also  interview  the  sergeant  in  charge.    The 
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medical  frateruitj-  also  make  constant  use  of  the  reports,  and  in 
some  instances  regulate  their  mode  of  treatment  by  the  changes  in  the 
meteorological  conditions  of  the  atmosphere.  The  study  of  our  reports 
opens  to  them  a  field  for  ex])loration,  one  which  has  already  rendered 
some  valuable  information,  and  promises  to  add  more.  Searching  out 
and  defining  the  relations  existing  between  atmospheric  conditions  and 
contagious  diseases  are  some  of  the  advantages  these  reports  afford  the 
medical  profession,  while  there  are  others  that  might  be  enumerated. 
The  board  of  health  have  deemed  it  of  special  importance  to  show  the 
meteorological  condition  of  the  atmosphere,  in  connection  with  their 
veekly  reports,  and  have  published  full  local  reports  regularly,  in  con- 
nection with  their  weekly  mortuary  report,  the  data  for  which  have  been 
furnished  from  this  office.^ 

The  daily  reports  received  here  are  printed  in  excellent  form  by  the 
leading  daily  newspapers,  which  give  a  large  amount  of  space  to  the 
data  furnished  from  the  signal-office,  and  in  many  ways  manifest  a 
lively  and  gratifying  interest  in  the  service. 

PUBLICATIONS. 

Number  of  farmers'  "buUetins  issued  dnring  year  ending  September  30, 1674.. .  445,233 

Number  of  maps  issued  during  year  ending  September  :{0, 1874 4U,  666 

Number  of  bulletins  issued  during  year  ending  September  30, 1874 12,340 

Number  of  press- reports  issued  during  year  ending  September  30, 1874 2, 230 

Number  of  local  reports  issued  during  year  ending  Septeml>er  30, 1874 445 

Number  of  Form  15  (manifold)  issued  during  year  ending  September  30, 18r4.  3, 460 

Number  of  Form  22  issued  during  year  ending  September  30, 1874 153 

Number  of  Form  26  issued  during  year  ending  September  30,  J 874 5,829 

Total 519,356 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  self-register  for  anemom- 
eter, one  standard  rain-gauge,  one  stiiudard  wind- vane. 

CLEVELAND,  OHIO. 

[Official  number,  34.] 

Latitude 41°  30^ 

Longitude 81^47' 

Mean  barometer  for  year  ending  September  30, 1874 29.987 

Mean  t em])eratnre  for  year  ending  September  30, 1^74 50*^.4 

Amount  of  rain-fall  for  year  ending  September  30, 1874 38.56  iucheti. 

No  change  has  been  made  in  tlie  location  of  office,  but  a  new  instru- 
ment-shelter has  been  erected  on  the  roof  of  the  office  building  to  secure 
a  better  exposure  for  the  instruments.  Serg't.  Will  Stromberger  remains 
in  charge,  and  has  performed  all  his  duties  in  a  satisfact^jry  manner. 
Two  assistants  have  been  called  in  for  promotion  during  the  year,  one 
of  whom  has  been  promoted  to  the  grade  of  sergeant,  while  the  other  is 
still  under  instruction.  Two  assistants  are  now  on  duty,  both  of  whom 
are  favorably  mentioned  by  the  sergeant  for  good  conduct.  Tlie  station 
was  inspected  in  July,  1874,  and  found  in  excellent  condition.  Twenty- 
three  cautionary  signals  have  been  displayed,  of  which  number  seveu- 
teen  are  rei)orted  as  verified  at  the  station.  Of  the  storm  of  April  5, 
6,  9,  and  10,  1874,  the  sergeant  remarks:  "All  the  shipping  re- 
mained in  port  on  seeing  the  signals.''    *^  The  signal  ordered  up  on  the 
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28th  of  June,  1874,  caused  general  comment  all  over  the  cjty,  because 
it  was  put  up  when  there  was  not  a  cloud  visible,  and  was  succeeded 
early  the  next  morning  by  a  storm  of  such  short  duration  and  so  much 
intensity  as  to  cause  wakefulness  with  more  than  half  our  citizens." 

PUBLICATIONS. 

Nnmber  of  bnUetius  issued  daring  the  year  ending  September  30, 1874 5,727 

Number  of  maps  issued  during  the  year  ending  September  30, 1874 8, 089 

Number  of  press-reports  Issued  during  the  year  ending  September  30, 1874 1, 137 

Number  of  local  forms  issued  during  the  year  ending  September  30, 1874 1, 8*21 

Number  of  Form  15  (manifold)  issued  during  the  year  ending  September  30, 

1874 4,617 

Number  of  Form  2*2  issued  during  the  year  ending  September  30, 1874 58 

Total 21,449 

INSTRUMENTS   ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard water-thermometer,  one  standard  hygrometer,  one  standard  ane- 
mometer, one  double  self-register  for  anemometer  and  anemoscope, 
one  standard  wind-vane,  two  standard  rain-gauges. 

COLORADO  SPRINGS,  COL. 

[Official  number^  109.] 

Latitude 38°  55' 

Longitude 104^58' 

This  station  was  established  originally  as  a  base  of  supplies  for  the 
one  on  the  summit  of  Pike's  Peak,  but  was  furnished  with  instruments, 
and  eventually  made  independent  of  the  summit  so  far  as  management 
is  concerned.  It  is  connected  by  the  signal  telegraph-line  with  the 
summit,  and  is  the  point  of  transfer  of  all  messages  between  that  station 
and  points  eastward.  The  office  was  moved  in  the  latter  part  of  March 
to  a  more  favorable  location  in  the  town,  and  is  now  comfortably  fitted  up. 

All  supplies  for  the  summit-station  are  collected  here,  and  sent  up 
under  the  direction  of  the  sergeant  in  charge,  who  is  provided  with  the 
necessary  means  of  transportation  for  this  purpose.  Sergt.  D.  H.  Sack- 
ett  was  in  charge,  under  the  direction  of  the  sergeant  at  the  summit- 
station,  until  January  29,  1874,  when  he  wa«  transferred  to  another 
station,  and  succeeded  by  Sergeant  Fenton,  who  still  remains,  and  whose 
management  has  been  entirely  satisfactory. 

Speaking  of  him  the  inspecting-offlcer  remarks:  "Sergeant  Fenton 
has  evidently  the  interests  of  the  service  at  heart,  and  has  been  unre- 
mitting in  his  labors.''  The  station  was  inspected  formally  in  February, 
1874,  and  informally  several  times  since  that  date,  and  has  been  uni- 
formly found  in  excellent  condition. 

INSTRUMENTS  ON  STATION. 

One  standard  barometer,  one  standard  thermometer,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  standard  rain-gauge, 
one  standard  wiudvane. 
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CORINNE,  UTAH. 

[Official  number,  70.] 

Latitude 4P  SO' 

Longitude 112^  10' 

This  station  was  in  charge  of  Sergt.  S.  W.  Beall  until  broken  op, 
March  14,  1874,  and  transferred  to  Salt  Lake  City. 
His  reports  were  forwarded  regularly  and  in  satisfactory  form. 

PUBLICATIONS. 

Number  of  press  reports  issued  from  October  1 ,  1873,  to  March  14, 1874 49 

Number  of  liuUetins  issued  from  October  1,1873,  to  March  14,1874 116 

Number  of  Form  22  issued  from  October  1, 1873,  to  March  14, 1874 2 

Total 247 

COKSICANA,  TEX. 

[Official  number  J 107.  J 

Latitude 32<=*  0.V 

Longitude 96^  30' 

Elevatiou  of  barometer  above  sea-level 447  feet. 

This  station  was  established  September  1,  1874,  by  Sergt.  W.  D.  Mc- 
Chesney,  who  began  reporting  on  the  morning  of  September  15,  sending 
his  reports  to  Galveston,  where  they  are  transferred  to  the  central  office. 
The  office  is  located  in  Molloy's  Hotel,  on  the  corner  of  Harden  and 
Beaton  Streets,  and  within  fifty  yards  of  the  telegraph-office.  The  room 
selected  is  in  the  second  story,  and  well  lighted.  The  instrument-shelter 
is  of  the  standard  pattern,  and  the  exposure  for  roof-instruments  is  good. 
There  is  no  assistant  at  the  sUition,  and  it  has  not  yet  been  inspected. 

INSTRUMENTS  ON  STATION. 

One  standard  barometer,  one  standard  thermometer,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  standard  rain-gauge, 
one  small  wind-vane. 

DAVENPOKT,  IOWA. 

[Official  number  J  51.] 

Latitude 410  32^ 

Longitude 90^38' 

Meau  barometer  for  year  ending  Septemb«»r  30, 1874 30. 0*20 

Mean  temperature  for  year  ending  September  30, 1874 41P.  5 

Amount  of  rain-fall  for  year  ending  September  30, 1874 38.47  inches. 

The  office  remains  in  the  First  National  Bank  building,  at  the  sonth- 
west  corner  of  Second  and  Main  streets,  and  is  well  located  for  business 
purposes.  It  is  not  well  lighted,  as  the  only  window  is  darkened  by 
the  instrument-shelter. 

Sergt.  S.  P.  Rnthven  continues  in  charge,  and  has  the  same  assistant 
as  at  date  of  last  report.  Both  men  are  favorably  mentioned  by  the 
officer  who  inspected  the  station  in  April  and  found  it  in  good  condition. 
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PUBLICATIONS. 

Nnmber  of  bulletins  issued  during  the  year  ending  September  30, 1874 5,3()7 

Number  of  Form  26  issued  duriug  tbe  year  ending  September  30, 1H74 1, 236 

}« umber  of  Form  22  issued  during  the  year  ending  September  30, 1874 15 

Total 6,618 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  one  standard  thermometer,  one  standard 
maximnm  thermometer,  one  standard  minimam  thermometer,  one 
standard  hygrometer,  one  standard  auemometer,  one  self-register  for 
anemometer,  one  standard  rain-guage,  one  standard  wind- vane. 

DENVEE,  COL. 

[Official  number  J  76.] 

Latitude " 39°  44' 

Longitude 105°.04 

Mean  barometer  for  year  ending  Se])tember  30, 1874 30.004 

Mean  temperature  for  year  ending  September  30, 1874 48^^.6 

Amount  of  rain-fall  for  year  ending  September  30, 1874 13.99  inches. 

The  office  remains  at  No.  384  Holladaj  street,  as  at  date  of  last  report, 
and  is  well  locateil.  S^rgt.  Henry  Fenton  was  in  charge  until  transferred 
to  another  station  January  29, 1874.  He  was  succeeded  by  Sergt.  D.  H. 
Sackett,  who  was  arrested  for  gross  misconduct  February  25, 1874,  and 
sent  to  Cheyenne  for  confinement.  Sergt.  P.  J.  Huneke  was  at  once 
sent  from  Washington  to  succeed  him;  and  the  station- work  was  done 
by  Private  J.  H.  Smith,  the  assistant  at  Colorado  Springs,  until  his 
arrival. 

All  reports  have  been  made  in  a  satisfactory  manner  during  the  year. 

The  station  was  inspected  in  March,  1874,  and  found  in  good  coiufition. 

The  following  extracts  are  given  from  the  reports  of  the  sergeant  iii 
charge : 

The  interest  taken  by  the  citizens  of  Den\'er  in  the  Signal-Service  is  general  only  in 
so  far  that  most  every  one  has  a  desire  to  know  the  maximum  and  minimum  tempera- 
ture, the  velocity  of  wind,  and  the  amount  of  precipitation,  and  that  they  place  the 
utmost  reliance  in  the  accuracy  of  the  reports  of  the  service. 

But  there  are  special  classes  who  utilize  the  reports,  and  to  whom  they  are  of  great 
value.  First  among  these  stand  the  physicians,  not  onlj'  of  Denver  but  of  the  whole 
Territory.  At  a  recent  convention  of  doctors  of  medicine,  held  in  this  city,  they  organ- 
ized a  committee  on  climatology,  of  which  Dr.  Charles  Donnison  was  elected  president. 
In  studying  the  peculiarities  of  this  climate  and  its  ctfects  upon  the  human  system, 
they  make  use  of  the  signal-service  rei)ort8  in  connection  with  the  reports  of  private 
observers  in  the  ditfenent  parts  of  the  Territory,  and  Dr.  Dennison  assures  me  that  they 
are  very  valuable  in  this  respect  on  account  of  their  reliability. 

The  people  of  Denver  are  naturally  in  favor  of  immigration,  and  among  other  in- 
ducements they  hold  out  to  the  new-comer  the  favorable  climate  of  Colorado,  referring 
to  the  signal-service  weather-reports  to  bear  them  out  in  the  truth  of  their  statements. 

The  reports  are  also  used  by  those  interested  in  irrigation,  who  state  that  the  knowl- 
edge of  the  amount  of  rain-fall  is  of  great  importance  to  them. 

The  average  velocity  of  wind,  its  pressure,  and  monthly  amount  in  miles  traveled,  is 
nsed  by  constructors  of  wind-mills,  which  branch  of  industry  is  growing  daily  in  this 
Territory,  as  the  main  portion  of  the  laud  will  have  to  be  irrigated  by  means  of  wells, 
whence  the  water  is  raised  by  wind-power. 

PUBLICATIONS. 

Nnmber  of  bulletins  issued  during  the  year  ending  September  30, 1874 1, 397 

Number  of  local  reports  issued  during  the  year  ending  September  30, 1874 376 

Number  of  Form  22  issued  during  the  year  ending  September  30,  1874 71 

Number  of  weekly  means  issued  during  the  year  ending  September  30, 1874 38 

Total 1,882 
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INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  sUindard  thermometers,  one  standard 
maximum  thermometer,  one  standard  minimum  thermometer,  one 
standard  hygrometer,  one  standard  anemometer,  one  self- register  for* 
anemometer,  one  standard  rain-gauge,  one  standard  wind-vane. 

DETROIT,  MICH. 

[Official  nnmher,  36. J 

Latitude 42^21' 

Lonjritude 8:F  07' 

Meau  barometer  for  year  eoding  September  30, 1874 29.996 

Mean  temperature  for  year  euding  {September  3C»,  1874 47*^.  9 

Amount  of  rain-faU  for  year  ending  September  30, 1874 31.31  inches, 

^No  change  has  befen  made  in  the  location  of  the  office  since  the  date 
of  last  report.  Sergt.  William  Finn  continues  in  charge,  and  has  per- 
formed his  duties  intelligently  and  satisfactorily.  Numerous  changes 
in  the  assistants  have  been  made  during  the  year.  Two  have  been 
called  in  for  promotion,  three  transferred  to  other  stations,  and  two  re- 
lieved for  misconduct.  Four  assistants  are  now  on  duty,  of  whom  two 
are  printers,  and  all  are  favorably  mentioned  by  the  sergeant.  Two  of 
the  assistants  are  printers,  charged  with  the  issue  of  farmers'  bulletins, 
which  are  issued  daily,  except  Sundays,  to  351  post-offices.  The  st^itiou 
was  inspected  in  August,  1874,  and  found  in  excellent  condition.  Eight- 
een cautionary  signals  have  been  displayed,  of  which  five  are  reported 
as  verified  at  the  station.  Since  July,  1874,  these  signals  have  beea 
duplicated,  under  the  direction  of  the  sergeant,  by  Messrs.  Dunlap, 
Donaldson  &  Co.,  on  their  warehouse,  whence  they  are  visible  to  most 
of  the  shipping  in  the  river.  Of  st^rm  of  April  27,  28,  and  2t),  1874,  the 
sergeant  remarks:  "Marine  reports  show  thnt  violent  winds  prevailed 
on  Lakes  Huron  and  Erie.  Ten  vessels  remained  in  port,  weather- 
bound, and  in  consequence  of  signal.  The  press  and  lake  men  are  unan- 
imous in  acknowledging  the  great  benefit  of  the  warning."  The  ser- 
geant reports:  "The  interest  in  the  service  has  been  steadily  on  the 
increase,  the  utmost  capabilities  of  the  office  being  taxed  to  supply  the 
demand  for  the  reports.''  All  reports  passing  over  the  New  York  and 
Milwaukee  circuit  are  received  here,  and  selections  from  them  regularly 
published  iu  the  daily  newspapers. 

PUBLICATIONS. 

Nnmber  of  farmer's  bulletins  issned  during  tho  year  ending  September  30, 1874.  213, 331 

Number  of  mai)8  issued  during  the  year  ending  Sept^juiber  30, 1874  5,  *218 

Number  of  luUetins  issued  during  tbe  year  euding  Septeuilier 30,  1874 9,872 

Number  of  Form  '<2  issued  during  the  year  euding  September  30,  lrt74 71 

Total 228,492 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  self-register  for  anemome- 
ter, one  standard  wind- vane,  one  standard  rain-gauge. 

DODGE  CITY,  KANS. 

[Offi<!ial  number,  106.] 

Latitude 37^39' 

Longitude KHN  08' 

Elevation  of  barometer  above  sea-level 2,  A&Z  feet. 
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The  station  was  established  September  1, 1874,  by  Sergt.  M.L.  Landers, 
who  began  reporting  September  15,  sending  reports  to  Leavenwortli, 
where  tliey  are  transferred  to  the  central  office. 

The  office  is  located  in  the  Dodge  House,  but  a  detailed  description  of 
it  cannot  be  given  as  none  has  yet. been  received  from  the  sergeant. 

INSTRUMENTS  ON  STATION. 

One  standard  barometer,  one  standard  thermometer,  one  stJindard 
minimum  thermometer,  one  standard  maximufn  thermometer,  one 
standard  hygrometer,  one  standard  anemometer,  one  small  wind-vane, 
one  standard  rain-gauge. 

DUBUQUE,  IOWA. 

[Official  number  J  98.] 

Latitude 42^30' 

LoD^itude 9U^  45' 

Mean  barometer  for  year  ending  September  30,  1874 30. 0*21 

Mean  temperature - 48^.6 

Amount  of  raiu-faU 28. 07  inches. 

The  office  remains  at  the  corner  of  Main  and  Sixth  streets,  and  Sergt. 
R.  J.  Bell  continues  in  charge.  He  was  sick  and  unable  to  perform 
duty  for  four  days  in  January  and  fifteen  days  in  February,  1874,  dur- 
ing which  time  the  station-work  was  performed  satisfactorily  by  Dr. 
Henry  Astel. 

Sergeant  Bell  is  a  zealous,  hardworking  man,  and  has  rendered  all 
reports  satisfactorily  while  his  health  permitted  him  to  do  so.  Only  the 
afternoon  reports  are  sent  by  telegraph,  being  important  to  river-men  in 
showing  the  depth  of  water  in  the  river  at  that  point. 

The  citizens  are  desirous  of  receiving  reports  from  other  points  on  the 
river.  The  station  was  inspected  in  April,  and  found  in  excellent  con- 
dition. 

PUBLICATIONS. 

Number  of  local  reports  issued  durinj?  the  year  ending  September  30,  1874 935 

Number  of  Form  22  itMued  during  the  year  ending  September  30,  le74 41 

Total 976 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard water-thermometer,  one  standard  hygrometer,  one  standard  ane- 
mometer, one  self-register  for  anemometer,  one  standard  wind-vane,  one 
standard  rain-gauge. 

DULUTH,  MINK 

[Official  number^  40.] 

Latitude 4(P  48 

Longitude Di-  OH' 

Mean  barometer  for  year  ending  September  30, 1874 t>9.972 

Mean  temperature  for  year  ending  September  30,  IH74 3'J^.  4 

Amount  of  rain-fall  for  year  ending  September  liO^  1874 34.59  incbes. 

No  change  has  been  made  in  the  location  of  the  office  since  last  report, 
nor  has  any  change  been  made  in  the  men  on  duty.    Sergt.  ii.  K.  Martin, 
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in  charge,  has  rendered  all  reports  promptly  and  satisfiWJtorily,  and  bis 
assistant  is  commended  for  steadiness  and  attention  to  <luty.  Both  men 
are  fair  telegraph-operators.  Twenty-four  cautionary  signals  have  been 
displayed,  of  which  sixteen  are  reported  as  verified  at  the  station. 

The  station  was  inspected  in  May,  1874,  and  found  in  good  condition. 

The  sergeant  reports  a  gratifying  amount  of  interest  manifested  in 
the  service  by  the  inhabitants,  and  calls  for  meteorological  information 
frequent.  Captains  of  lake-vessels  are  in  the  habit  of  calling  at  the 
oflSce  before  sailing  to  ascertain  the  probable  character  of  the  weather 
on  the  lake. 

PUBLICATIONS. 

Number  of  local  reports  issued  during  year  ending  September  30,  1874 731 

Number  of  special  reports  issued  during  year  ending  September  30,  1874 36 

Number  of  I  orm  '^2  issued  during  the  year  ending  September  30,  1874 63 

Total 830 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  one  standard  thermometer,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard water-thermometer,  one  standard  hygrometer,  one  standard  ane- 
mometer, one  self-register  for  anemometer,  one  standard  wind-vaue, 
one  standard  rain-gauge. 

EASTPORT,   ME. 

(Official  number  J  94.) 

Latitude 44^  55' 

Longitude 66^  54' 

Mean  barometer  for  year  ending  September  30,  1874 29.922 

Mean  temperature  for  year  ending  September  30,  1874 40^.  9 

Amount  of  rain-fall  for  the  year  ending  September  30,  1874..  48.83  inches. 

No  change  has  been  made  in  the  location  of  the  oflSce  at  this  station. 
Sergt.  W.  (J.  W.  Shreck  was  in  charge  until  relieved  on  account  of  ill 
health,  October  24, 1873.  He  was  succeeded  on  that  date  by  Sergt.  T.  C* 
Taylor,  who  still  remains.  All  reports  have  been  rendered  regularly 
and  promptly.  Private  D.  C.  Murphy  has  been  on  duty  as  assistant 
during  the  whole  year.  Thirty-tive  cautionary  jfjgnals  have  been  dis- 
played, of  which  twenty-five  are  reported  as  fully  verified,  and  five 
partly  veriiiecl  at  the  station.  Relative  to  storm  of  November  17,  18, 
and  19,  1873,  the  sergeant  remarks:  "This  was  the  most  severe  storm 
experienced  at  this  place  for  twelve  months  past.  The  coast  between 
Eastport  and  Boston  was  strewn  with  wrecks.  Several  schooners  took 
shelter  at  this  port,  remaining  as  long  as  the  signal  was  displayed.^ 
The  station  was  inspected  in  March,  1874,  and  found  in  excellent  con- 
dition. Reports  from  five  other  stations  are  received  here  in  the  morn- 
ing and  afternoon  of  each  day,  and  from  twenty-five  at  midnight. 

PUBLICATIONS. 

Number  of  buHetins  issned  dnring  the  year  endinj;  September  30,  1874 4, 452 

Number  of  Form  22  issued  during  the  >  ear  ending  September  30,  1874 27 

Number  of  press-reports  issued  during  the  jear  ending  Septeiuber  30,  1874.. .  7 

Total 4,486 

INSTRUMENTS  ON  STATION. 

One  standard  barometer,  one  standard  thermometer,  one  standard 
water-thermometer,  one  standard  minimum  thermometer,  one  standard 
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maximam  thermometer,  one  standard  hygrometer,  one  standard  ane- 
mometer, one  self-register  for  anemometer,  one  standard  rain-gauge,  one 
small  wind-vane. 

ERIE,  PA. 

(Offlcial  number^  97.) 

Latitude 42°  07' 

Longitude 80°  10' 

Meau  barometer  for  year  eudin^  September  30,  1874 29.993 

Meau  temperature  for  year  ending  September  30,  ]874 49°.2 

Amount  of  rain-fall  for  year  ending  September  30,  1874 45.65  inches. 

The  office  remains  in  the  building  corner  Fifth  and  State  streets,  where 
it  was  located  at  date  of  last  report  Sergt.  B.  F.  McGomas  remains  in 
charge,  and  has  made  all  reports  regularly  and  in  a  satisfactory  manner. 
One  assistant  was  relieved  August  17, 1874,  for  misconduct,  and  his 
place  supplied  by  another  instructed  man,  who  still  remains.  Twenty- 
four  cautionary  signals  have  been  displayed,  of  which  number  fifteen 
are  reported  as  verified  at  the  station.  Signals  are  duplicated  under 
the  direction  of  the  sergeant  in  charge,  from  the  Eeed  House,  from 
which  location  they  are  visible  from  the  greater  part  of  the  harbor. 
The  station  was  inspected  in  July,  1874,  and  the  general  appearance  of 
the  office  reported  upon  unfavorably  by  the  inspector.  Steps  have  been 
taken  t(T  correct  the  reported  irregularities.  The  same  number  of  re- 
ports are  received  here  as  at  other  stations  on  the  New  York  and  Mil- 
waukee circuit. 

PUBLICATIONS. 

Number  of  buUetins  issned  during  the  year  ending  September  30,  1874 7, 704 

Number  of  maps  issued  during  the  year  ending  September  30,  1874 3,922 

Number  of  Form  15  (manifold)  issued  during  the  year  ending  September  30, 

1874 2,702 

Number  of  local  forms  issued  during  the  year  ending  September  30, 1874 690 

Number  of  Form  22  issued  during  the  year  ending  September  30, 1874 63 

Total 15,081 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  two  standard  maximum  thermometers,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  self-register  for  ane- 
mometer, one  standard  rain-gauge,  one  small  wind-vane. 

ESCANABA,  MICH. 

[Official  number  J  49.] 

Latitude 45°  46' 

Longitude 87^  14' 

Mean  barometer  for  year  ending  September  30,  1874 29. 982 

Mean  temperature  for  year  ending  September  30,  1874 4(P.  1 

Amount  of  rain-fall  for  year  ending  September  30,  1874 28.18  inches. 

The  office  was  moved,  July  15, 1874,  from  the  Tilden  House  to  the 
comer  of  Ludington  and  Dousman  streets,  in  order  to  secure  a  bettier 
exposure  for  instruments.  The  present  location  is  a  good  one,  and  well 
suited  for  the  display  of  signals.  Sergt  Edward  Lloyd  was  in  charge 
until  August  27, 1874,  when  he  was  transferred  to  another  station,  and 
succeeded  by  Sergt  James  M.  Watson.  One  assistant  has  been  called 
in  since  last  report  for  promotion,  and  his  place  tilled  by  another  in- 
structed man. 
29  w 
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The  station  was  inspected  in  August,  and  its  condition  found  to  be 
such  that  a  change  in  its  management  was  at  once  made.  Twenty-five 
cautionary  signals  have  been  displayed,  of  which  eighteen  are  reported 
as  verified  at  the  station. 

Of  the  storm  of  October  13, 1873,  the  sergeant  remarks :  "A  number 
of  vessels  remained  in  harbor  on  account  of  the  signal  f  and  of  the 
storm  of  June  11  and  12, 1874 :  '*  No  vessels  left  port  during  the  display 
of  signals.  From  information  received  it  appears  that  a  severe  storm 
prevailed  on  Lake  Michigan." 

Of  storm  of  September  19  and  20, 1874,  he  says :  "  Steamer  Alpena 
left  after  signals  were  hoisted,  but  returned  that  afternoon  on  account 
of  rough  weather.    Four  steamers  were  ready  to  sail,  but  remained  in." 

The  telegraphic  service  at  this  station  has  been  verj'  much  improved 
since  the  date  of  the  last  annual  report. 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  two  stand- 
ard water-thermometers,  one  standard  hygrometer,  one  standard  ane- 
mometer, one  self-register  for  anemometer,  one  standard  wind-vane, 
one  standard  rain-gauge. 

FOET  BENTON,  MONT. 

[Official  number^  71. J 

Latitude 47©  52^ 

Longitude IICF  40' 

Mean  barometer  for  year  ending  September  30,  1874 29. 976 

Mean  temperature  for  year  euaing  September  30,  1874 42°.  5 

Amount  of  rain-fall  for  year  ending  September  30, 1874 9. 88  incbea. 

The  office  remains  as  at  date  of  last  report,  and  Sergt.  Wm.  McGilli' 
Tray  continues  in  charge.  There  has  been  no  telegraphic  communica 
tion  since  January  6,  1874,  but  all  mail  reports  have  been  forwarded 
promptly,  and  with  as  much  regularity  as  the  mail  facilities  would  per- 
mit. As  there  is  no  prospect  of  the  telegraph-line  being  repaired  to  this 
point,  it  is  suggested  that  the  station  be  abandoned. 

INSTRUMENTS  ON   STATION. 

Two  Standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  standard  self-register 
for  anemometer,  one  standard  rain-gauge,  one  small  wind-vane. 

FORT  GIBSON,  IND.  T.' 

[Official  number^  93.J 

Latitude .35<^  43' 

Longitude ..  95*^  16' 

Mean  barometer  for  year  ending  September  30,  1874 29. 991 

Mean  temperature  for  year  ending  September  ;)0, 1874 60^3 

Amount  of  raiu-fall  for  year  ending  September  30, 1H74 39. 16  inches. 

The  office  is  located  in  one  of  the  best  buildings  in  the  town,  and 
affords  an  excellent  exposure  for  the  instruments.  Sergt.  T.  A.  Taylor 
was  relieved  March  2, 1874,  upon  the  recommendation  of  the  inspecting 
officer.  His  successor,  Sergt.  S.  B.  Lum,  was  relieved  March  25,  1874, 
by  Sergt.  B.  0.  Anderson,  who  still  remains  and  gives  satisfaction 
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There  is  one  assistant  on  duty,  who  is  favorably  mentioned  by  the  ser- 
geant forgood  conduct  and  steady  habits.  Both  men  are  fair  telegraph 
operators.  The  station  was  inspected  in  February,  1874,  and  found  in 
such  bad  condition  that  the  sergeant  was  immediately  relieved.  Ee- 
ports  from  other  stations  are  not  received  here. 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  two  standard 
maximum  thermometers,  one  standard  minimum  thermometer,  one 
standard  hygrometer,  one  standard  anemometer,  one  self-register  for 
anemometer,  one  small  wind-vane,  one  standard  rain-gauge. 

FORT  SULLY,  DAK. 

[OffidAil  number  J  83.] 

Latitade 44^39' 

Longitude 100°  40' 

Mean  barometer  for  the  year  ending  September  30, 1874 29.912 

Mean  temperature  for  the  year  ending  September  30,  1874 46^.2 

Amount  or  rain-fall  for  the  year  ending  September  30, 1874..  14.89  inchea. 

No  change  has  been  made  in  the  location  of  the  office  since  the  date 
of  last  annual  report.  Sergt.  William  Bamsay  was  in  charge  until  called 
in  for  discharge,  January  23, 1874,  and  succeeded  by  Sergt.  C.  B.  Brins- 
made,  who  still  remains  and  has  given  satisfaction  by  the  promptness 
and  regularity  with  which  he  has  forwarded  all  reports.  The  services 
of  an  assistant  becoming  necessary  to  keep  the  telegraph-line  in  repair. 
Private  H.  M.  Wells  was  ordered  to  the  station  April  3, 1874.  On  Sep- 
tember 1  he  was  moved  to  Fort  Thompson,  in  order  that  he  might 
attend  more  readily  to  the  line  between  Forts  Sully  and  Bandall. 

The  station  was  inspected  in  June,  1874,  and  found  in  good  condition. 
Since  that  date,  however,  the  station  barometer  has  been  broken  and  is 
not  yet  replaced.  Observations  are  made  with  the  barometer  at  post 
hospital. 

Two  barometers,  sent  from  the  central  office,  have  reached  the  station 
in  an  unserviceable  condition. 

INSTRUMENTS  ON  STATION. 

Three  standard  barometers,  two  standard  thermometers,  one  stand- 
ard minimum  thermometer,  one  standard  maximum  thermometer,  one 
standard  hygrometer,  two  standard  anemometers,  one  self-register  for 
anemometer,  one  standard  rain-gauge,  one  standard  wind-vane. 

GALVESTON,  TEX. 

[Official  number y  55. J 

Latitude 29^  18' 

Longitude 94<^  50' 

Meau  barometer  for  year  ending  September  30, 1874 30.051 

Mean  temperature  for  year  ending  September  30,  1874 72^.8 

Amount  of  rain-fall  for  year  ending  September  30,  1874 ....     54.49  inches. 

No  change  has  been  made  in  the  location  of  the  office  since  the  estab- 
lishment of  the  station,  nor  is  any  considered  necessary,  as  the  expo- 
sure for  instruments  and  means  of  access  to  the  leading  business-places 
are  as  good  as  can  be  found  in  the  city. 

Sergt.  E.  0'(J.  Mclnerney  continues  in  charge  and  has  performed  all 
his  duties  zealously  and  intelligently.    There  is  one  assistant  at  present 
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on  duty,  who  is  favorably  mentioned  by  the  sergeant  for  good  conduct, 
but  whose  relief  is  recommended  on  the  ground  of  ill  health.    The  sta- 
tion was  inspected  in  February,  1874,  and  found  in  good  condition. 
The  following  extracts  are  given  from  the  reports  of  the  sergeant : 

The  members  of  the  "  cotton  exchange"  take  deep  interest  in  our  reports,  which  are 
regularly  furnished  them,  aud  some  time  since,  at  one  of  the  meetings,  drew  up,  and 
with  unaoimous  consent  rorwarded,  a  series  of  resolutions  to  the  honorable  Secretary  of 
War  praying  for  an  extension  of  the  system  and  an  increase  of  stations  in  Texas  and 
the  otner  cotton-producing  States. 

The  Chamber  of  Commerce  in  its  annual  review  (a  copy  of  which  I  forwarded  to 
Washington)  speaks  in  the  most  complimentary  manner  possible  of  the  benefits  it  has 
already  derived  from  the  signal  service,  and  points  out  the  future  advantages  which 
agriculture  and  the  various  departments  of  commercial  industry  will  derive  from  its 
labors,  aud  the  useful  knowledge  its  full  development  is  sure  to  spread  among  the 
people. 

The  farmer,  the  sailor,  the  merchant,  the  cotton  factor,  the  physician,  the  journalist, 
and  the  scientist,  are  all  alike  deeply  and  favorably  impressed  with  the  importance 
and  utility  of  the  signal-service  system ;  those  in  every  walk  of  life  and  profession  look 
on  it  and  accept  it  as  one  of  the  necessary  and  indispensable  Institutions  of  the  land. 

In  March,  Dr.  Wilkinson,  of  this  city,  called  on  me  for  such  statistical  information  as 
I  could  furnish  him  of  the  rain-fall,  temperature,  &c.,  of  the  summer  of  1873,  that  he 
might  submit  the  same  to  the  medical  convention  at  Dallas,  Texas,  which  was  held 
chiefly  for  the  purpose  of  investigating  the  causes  and  peculiarities  of  diseases  in  gen- 
eral, but  more  particularly  of  yellow  fever. 

The  condition  of  the  atmosphere,  its  extremes  of  temperature  and  moisture,  is  almost 
universally  admitted  to  be  a  powerful  agent  in  the  prevention  or  production  of  this 
much-dreaded  disease.  Hence  the  desire  of  the  Dallas  convention  for  accurate  and  re- 
liable information. 

PUBLICATIONS. 

Number  of  bulletins  issued  during  the  year  ending  September  30,  1874 113 

Number  of  press-reports  issued  during  the  year  enaing  September  30,  1874 482 

Number  of  local  reports  issued  during  the  year  ending  September  30,  1874 40 

Number  of  Forms  22  issued  during  the  year  ending  September  30,  1874 26 

Number  of  monthly  reports  for  the  cotton  exchange 5 

Total 666 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard water-thermometer,  one  standard  hygrometer,  one  standard  ane- 
mometer, one  self-register  for  anemometer,  one  standard  wind- vane,  one 
standard  rain-gauge. 

GRAND  HAVEN,  MICH. 

[Official  number,  48, J 

Latitude 43°  05' 

Longitude 86°  18' 

Mean  barometer  for  year  ending  September  30, 1874 30. 005 

Mean  temperature  for  year  ending  September  30, 1874 47°.  0 

The  office  remains  at  the  corner  of  Fourth  and  Washington  streets, 
as  at  date  of  last  report.  The  location  is  a  poor  one  for  the  display  of 
cautionary  siguals,  but  good  in  other  respects.  The  expense  of  putting 
up  the  suitable  flag-staff  has  prevented  the  duplication  of  signals  from  a 
point  from  where  they  would  be  visible  to  passing  vessels. 

Sergt.  F.  F.  Wood  wafe  in  charge  of  station  until  April  1, 1874,  when 
he  was  ordered  in  for  discharge,  and  was  succeeded  by  Sergt.  A.  J. 
Berry,  who  still  remains.  An  assistant  was  ordered  here  in  October, 
1873. 
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The  station  was  inspected  in  August,  1874,  and  the  general  manage- 
ment reported  upon  unfavorably. 

Twenty-five  cautionary  signals  have  been  displayed,  of  which  number 
fifteen  are  reported  as  verified  at  the  station. 

PUBLICATIONS. 

Number  of  local  reports  issued  during  year  eudiug  September  30,  1874 718 

Number  of  Forms  22  issued  during  year  eudiug  September  30, 1874 19 

Total 737 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  two  standard  anemometers,  one  self-register  for  ane- 
mometer, one  standard  wind- vane,  one  standard  rain-gauge. 

INDIANAPOLIS,  IND. 

[Officiul  number  J  43.] 

Latitude 39^5  47' 

Longitude 86°  06' 

Mean  barometer  for  the  year  ending  September  30,  1871 30.022 

Mean  temperature  for  tbe  year  ending  September  30,  1874 54°.  4 

Amount  of  rain-fall  for  .the  year  ending  September  30,  1874.    46.26  inches. 

The  office  remains  at  the  corner  of  Washington  and  Meridian  streets, 
and  is  well  located.  The  only  change  made  during  the  year  was  the 
removal  to  other  rooms  in  the  same  building  to  accommodate  the  wants 
of  the  telegraph  company.  Sergt.  C.  F.  R.  Wappenhans  remains  in 
charge,  and,  as  in  previous  years,  has  performed  his  duties  satisfactorily. 

There  is  one  assistant  now  on  duty,  and  two  have  been  called  in  for 
promotion  during  the  year. 

The  station  has  been  twice  inspected,  once  in  December,  1873,  and 
again  in  September,  1874,  and  on  both  occasions  was  found  in  excellent 
condition.  The  inspector  reports  that  the  sergeant  understands  his 
work  thoroughly  and  gives  his  whole  time  to  his  office  duties.  The  only 
change  recommended  was  in  the  instrument-shelter,  which  has  been 
ordered.  The  following  extracts  are  given  from  the  semi-annual  report 
of  the  sergeant  for  June  30, 1874 : 

Freight-agents  of  the  different  railroads  have  ofben  made  use  of  these  records  in 
noting  the  prevalence  of  rain  and  the  force  or  amount  of  rain-fall. 

During  the  winter,  pork-packers  requested  to  be  furnished  with  a  table  of  tempera- 
tures for  each  day  of  the  past  month,  to  select  their  packages  for  shipment  according 
to  the  higher  or  lower  temperature  prevailing  when  the  animal  was  killed  and  the 
meat  was  packeil,  as  it  was  to  their  advantage  to  send  off  such  meat  first  of  the  animal 
when  killed  during  a  more  moderate  temperature. 

The  probabilities  published  in  the  papers  are  read  with  great  reliance  in  their  cor- 
rectness by  almost  every  reader  of  the  different  papers,  and  I  know  that  the  labors  of 
builders,  contractors,  painters,  owners  of  brick-yards,  and  others  have  been  regulated 
according  to  the  probable  state  of  the  weather  as  expressed  in  the  probabilities. 

To  illustrate  one  of  the  many  instances  of  the  usefulness  of  timely  information  of  an 
approaching  freezing  temperature,  permit  me  to  state  the  following : 

Mr.  Mallot,  a  gentleman  largely  interested  in  the  cutting  of  ice,  at  La  Porte,  in  the 
northern  part  of  the  State,  haid  been  in  daily  communication  with  this  office,  when  iu 
this  city,  by  personal  application  or  receipt  of  bulletins,  or  when  absent  at  La  Porte,  by 
telegraphic  communication. 

Some  time  dnringj  the  latter  part  of  the  past  winter  a  rain  had  set  in,  melting  part  of 
the  still  remaining  ice,  or  at  least  covering  it  with  water  to  the  depth  of  several  inches. 
It  being  late  in  the  season  many  of  the  ice-men  at  La  Porte,  from  Louisville,  Chicago, 
and  other  places,  believing  that  the  opportunity  of  cutting  more  ice  this  winter  had 
pa«sed,  returned  therefore  to  their  homes.    Seeing,  by  a  very  low  temperature  prevail- 
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ing  in  the  west  and  northwest,  that  it  would  also  extend  to  this  place,  although,  per 
haps,  in  not  so  severe  a  degree,  Mr.  Mallet  was  informed,  hy  telegraph,  that  freezing 
weather  was  expected  in  al]^ut  forty-eight  honrs.  On  this  information  he  immediately 
built  an  ice-house,  near  a  lake  where  the  ice  had  not  been  disturbed  by  cutting  before 
it  was  covered  by  rain,  and  made  further  preparation  for  immediate  action  should  the 
ice  become  thick  enough. 

The  lower  temperature  reached  La  Porte  somewhat  earlier  than  anticipated,  and  very 
soon  the  ice  was  thick  enough  for  cutting.  Early  Monday  morning  Mr.  Mallot  em- 
ployed all  the  force  he  could  muster  to  cut  ice,  and  continued  to  do  so  uninterrupted 
for  more  than  three  days,  permitting  him  thereby  to  fill  all  his  contracts,  which  had 
been  very  doubtful  heretofore. 

After  the  frost  had  set  in  the  ice- men,  who  had  gone  home,  returned ;  but,  too 
late,  for  when  they  had  finished  their  preparations  for  cutting  and  housing  the  ice,  the 
frost  diminished,  and  the  ice,  thawing,  was  soon  driven  out  of  the  lake. 

Mr.  Mallot,  being  also  a  managing  officer  of  the  Indianapolis  and  Peru  Railroad,  made 
use  of  the  weather  reports  to  arrange  his  trains,  for  whenever  there  were  indica- 
tions of  a  cessation  of  rreezing  weather,  cars  and  locomotives  used  for  the  transport  of 
ice  at  one  end  of  the  road  could  be  used  to  better  advantage  at  other  points  until,  at 
an  indication  of  the  return  of  frost,  or  its  continuance,  more  cars  could  be  sent  to  those 
I>oints  where  ice  was  cut. 

This  statiou  is  on  the  Chicago  and  Cincinnati  circuit,  and  receives 
twenty-one  reports  in  the  morning  and  afternoon,  and  seventy-two  at 
midnight.  These  reports  have  recently  been  published  by  the  daily 
newspapers  in  excellent  form,  and  it  is  believed  their  pablicatiou  will 
be  contiuned  regularly  hereafter. 

PUBLICATIONS. 

Number  of  bulletins  issued  during  the  year  ending  September  30, 1874 8, 405 

Number  of  local  reports  issued  during  the  year  euding  September  30,  1874 824 

Number  of  Form  15(manifold)i8sued  during  the  year  ending  September  30, 1874.  6,737 

Number  of  Form  22  (manifold)  issued  during  the  year  ending  September  30, 1874.  89 

Number  of  Form  26  (manifold)  issued  during  the  year  ending  September  30, 1874 .  425 

Total i 16,480 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  self-register  for  anemom- 
eter, one  standard  wind-vane,  one  standard  rain-gauge. 

INDIANOLA,  TEX. 
[Official  number  J  84.] 

Latitude 28°  32* 

Longitude 96°  38* 

Mean  barometer  for  the  year  ending  September  30, 1874 30. 075 

Mean  temperature  for  the  year  ending  September  30, 1874. . .  70*^.  0 

Amount  or  rain-fall  for  the  year  ending  September  30, 1874..  45.32  inches. 

^o  change  has  been  made  in  the  location  of  office  since  date  of  last  re- 
port, and  Sergt.  Frank  Mansfield  still  remains  in  charge,  and  has  forwarded 
all  reports  regularly  and  in  a  satisfactory  form.  An  assistant  was  sent 
to  the  station  February  17, 1874,  and  has  not  been  removed  up  to  this 
date.  The  station  was  inspected  in  February,  1874,  and  found  in  good 
condition.  There  is  considerable  interest  manifested  in  the  service* 
chiefly  among  the  masters  of  the  coasting-vessels  which  enter  this  port. 

PUBLICATIONS. 

Number  of  Form  22  issued  during  the  year  ending  September  30, 1874 44 

Number  of  weekly  means  issued  during  the  year  ending  September  34,  1874 38 

Total 89 
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INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  one  standard  thermometer,  two  standard 
minimum  thermometers,  one  standard  maximam  thermometer,  one 
standard  water  thermometer,  one  standard  hygrometer,  one  standard 
anemometer,  one  self-register  for  anemometer,  one  standard  wind- vane, 
one  standard  rain-gauge. 

JACKSONVILLE,  FLA. 

[Official  number  J  73.  | 

Latitude : 30^  24' 

Longitude 80^  40' 

Mean  barometer  for  the  year  ending  September  30, 1874 30. 000 

Mean  temperature  for  the  year  ending  September  30,  1874. . .  69*^.  3 

Amount  of  rain-fall  for  the  year  ending  September  3iO,  1874..  56.53  inches. 

The  office  remains  in  the  Freedman's  Bank  building,  as  at  last  report, 
and  no  change  has  been  made  in  the  men  on  duty.  Sergt.  E.  McLaugh- 
lin has  performed  his  duties  satisfactorily,  and  rendered  all  reports 
promptly  and  properly.  Both  the  sergeant  and  his  assistant  are  warmly 
commended  by  the  inspecting  officer,  who  visited  the  station  in  De- 
<5ember,  1873,  and  found  office  and  records  in  excellent  condition. 
Seven  cautionary  signals  have  been  displayed,  of  which  three  are  re- 
ported as  verified  at  the  station.  The  sergeant  reports  that  "  the  par- 
ties deriving  the  most  benefit  from  the  service  at  this  point  are  the 
lumber-shippers,  and  shipping  in  general.  In  the  underwriters'  agency 
is  posted  a  notice  to  vessels  not  to  leave  port  while  the  signal  flag  is 
flying,  and  which  is  universally  observed  by  them,  whether  they  are 
insured  or  not." 

PUBLICATIONS. 

Number  of  bnlletins  issued  daring  the  year  ending  September  30,  1874 4, 847 

Number  of  local  reports  issued  daring  the  year  ending  September  30, 1874 153 

Number  of  Form  22  issued  during  the  year  ending  September  30,  1874 69 

Total 5,069 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  self- register  for  anemom- 
eter, one  standard  raiu-gauge,  one  standard  wind-vane. 

KEOKUK,  IOWA. 

[Official  number  J  47.] 

Latitude 40^23' 

Longitude 9P  25' 

Mean  barometer  for  the  year  ending  September  30, 1874 29.995 

Mean  temperature  for  the  year  ending  September  30, 1874 52^.4 

Amount  of  rain-fall  for  the  year  ending  September  30, 1874.. 44.76  inches. 

The  office  remains  at  the  corner  of  Main  and  Second  streets,  and  is 
well  located.  Sergt.  James  H.  Marsh  was  relieved  November  8, 1873,  for 
misconduct,  and  succeeded  by  Sergt.  T.  S.  Collins,  who  remained  until 
transferred  to  another  station,  July  15, 1874,  since  which  date  Sergt.  Wil- 
liam Black  has  been  in  charge.  One  assistant  has  been  relieved  during 
the  year  for  misconduct,  and  his  place  supplied  by  a  com^>etent  man. 
The  station  was  inspected  in  April,  1874,  and  found  in  good  condition. 
The  river  reports  are  of  value  to  shippers  and  river-men,  and  this  is  the 


Digitized  by  VjOOQIC 


456         REPORT  OP  THE  SECRETARY  OP  WAR. 

particular  class  who  manifest  the  most  interest  and  derive  the  most 
benefit  from  the  reports.  From  the  probabilities  furnished  the  press 
they  can  tell  what  will  probably  be  the  condition  of  the  weather 
[North,  and  from  the  local  bulletins  posted  they  ascertain  the  actual  con- 
dition of  the  weather,  and  from  the  river  reports  know  the  stage  of 
water,  thus  enabling  them  to  regulate  their  shipments  so  as  to  insure 
the  safe  delivery  of  the  same.  Contractors  and  engineers  who  are  con- 
structing levees,  bridges,  and  other  public  works  receive  the  benefits  of 
the  river  reports  when  called  for  by  them ;  and  one  gentleman,  Mr.  B.  L. 
Corttrell.  chief  engineer  of  the  Sny  Island  levee,  Louisiana,  Mo.,  has  been 
furnished  reports  of  the  rise  and  fall  of  the  river  daily  during  the  past 
two  years. 

PUBLICATIONS. 

Number  of  bulletins  issued  dnriug  the  year  ending  September  30,  1874 3, 166 

Number  of  maps  issued  during  the  year  ending  September  30, 1874 11 

Number  of  local  reports  issued  during  the  year  ending  September  30,  1874 48 

Number  of  Form  22  issued  during  the  year  ending  September  30,  1874 24 

Number  of  Form  26  issued  during  the  year  ending  September  30, 1H74 2, 519 

Total 5.768 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard water  thermometer,  one  standard  hygrometer,  one  standard  ane- 
mometer, one  self-register  for  anemometer,  one  standard  rain-gauge,  one 
standard  wind-vane. 

KEY  WEST,  FLA. 

[Official  number^  25.] 

Latitude 24^32' 

Longitude 81°  48' 

Mean  barometer  for  the  year  ending  September  30, 1874 30.06 

Mean  temperature  for  the  year  ending  September  30, 1874 76° .8 

Amount  of  rain-fall  for  the  year  ending  September  30, 1874.  ..3468  inches. 

The  ofiice  remains  in  the  Louvre  Hotel,  as  at  date  of  last  report,  and 
is  within  easy  reach  of  the  principal  public  offices  and  business-houses. 
Sergt.  B.  C.  Anderson  was  relieved  on  account  of  ill-health  March  28, 
1874,  and  succeeded  by  Sergt.  John  D.  Sumet  Both  men  have  attended 
faithfully  to  their  duties,  and  forwarded  reports  as  promptly  as  the  mail 
and  telegraphic  facilities  would  permit. 

One  assistant  was  called  in  for  promotion  during  the  year,  and  suc- 
ceeded by  another  instructed  man,  who  is  still  on  duty.  The  station 
was  inspected  in  January,  1874,  and  found  in  fair  condition. 

PUBLICATIONS. 

Number  of  bulletins  issued  during  the  year  ending  September  30, 1874 2,935 

Number  of  press-reports  issued  during  the  year  ending  September  30,  1874 51 

Number  of  Form  ^  issued  during  the  year  ending  September  30, 1874 3 

Total 2,988 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
water-thermometer,  one  standard  minimum  thermometer,  two  standard 
maximum  thermometers,  one  standard  hygrometer,  one  standard  ane- 
mometer, one  self-register  for  anemometer,  one  standard  wiudvane, 
one  standard  rain-gauge. 
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KNOXVILLB,  TBNN. 

[Official  Clumber  J  42.] 

Latitude 35°  56' 

Longitude 83"  58' 

Mean  barometer  for  tbo  year  ending  September  30,  1874 30. 071 

Mean  temperature  for  tbe  year  ending  September  30, 1874 57".  5 

Amount  of  rain-fall  for  tbe  year  ending  September  30, 1874,  63.50  inches. 

The  ofSce  remains  in  the  university  as  at  last  report,  and  is  given 
'Without  cost  to  the  United  States. 

Sergt.  John  K.  Payne  remains  in  charge,  and  has  given  satisfaction. 
All  reports  have  been  made  promptly  and  satisfactorily. 

An  assistant  was  assigned  to  the  station  in  December,  L873,  and  was 
called  in  for  promotion  in  August,  1874,  and  succeeded  by  another  com- 
petent man.  The  station  was  inspected  in  April,  and  found  in  excellent 
condition. 

PUBLICATIONS. 

Nnmber  of  balletins  issued  dnring  tbe  year  ending  September  30, 1874 920 

Number  of  press-reports  issned  daring  tbe  year  ending  September  30,  1874 312 

Number  of  Form  22  issued  during  the  year  ending  September  30, 1874 34 

Total 1,266 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard water-thermometer,  one  standard  hygrometer,  one  standard  ane- 
mometer, one  self-register  for  anemometer,  one  standard  wind- vane,  one 
Htandard  rain-gauge. 

LA  CROSSE,  WIS. 

[Official  number,  87. J 

Latitude --..  43°  48' 

Longitude 91^  23' 

Mean  barometer  for  the  year  ending  September  30,  1874    ..^ 30. 035 

Mean  temperature  for  tbe  year  ending  September  30, 1874 .  - 45°.  9' 

Amount  of  rain-faU  for  the  year  ending  September  30^  1874,  31.04  inches. 

The  only  change  made  in  the  ofQce  at  the  station  during  the  year  has 
been  its  removal  from  the  room  formerly  occupied  to  another  and  better 
one  in  the  same  building.  Sergt.  Eichard  Williams  was  relieved  Octo- 
ber 6, 1873,  and  called  in  for  discharge.  He  was  succeeded  by  Sergt. 
W.  E.  Smith,  who  still  remains,  and  has  given  satisfaction.  An  assist- 
ant was  furnished  him  from  June  20,  1874,  to  September  14, 1874,  on 
account  of  his  ill-health.  The  station  was  inspected  in  May,  1874,  and 
found  in  good  condition. 

PUBLICATIONS. 

Namber  of  press-reports  issned  dnring  tbe  year  ending  September  30, 1874 642 

Namber  of  Form  22  issned  during  the  year  ending  September  30, 1874 15 

Total 657 

INSTRUMENTS  ON  STATION. 

One  standard  barometer,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard water-thermometer,  one  standard  hygrometer,  one  standard  ane- 
mometer, one  self-register  for  anemometer,  one  standard  wind- vane,  one 
standard  rain-gauge. 
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LAKE  CITY,  FLA. 

[Official  number,  24.] 

Latitude 30^  13' 

Longitude 82°  40' 

Mean  barometer  for  the  year  endin^f  September  30, 1874 30. 087 

Mean  temperature  for  the  year  ending  September  30, 1874 67^.  7 

Amount  of  rain-fall  for  the  year  ending  September  SO,  1874,  40.15  inches. 

No  change  has  been  made  in  the  location  of  the  office  during  the  year, 
nor  has  any  been  made  in  the  men  on  duty.  Sergt.  A.  D.  Woolcott 
continues  in  charge,  and  has  one  assistant.  All  reports  have  been 
made  promptly  and  in  creditable  form.  The  station  was  inspected  in 
December,  1873,  and  found  in  good  condition.  But  little  interest  is 
taken  in  the  service  here,  and  as  the  only  object  of  its  establishment 
has  been  rendered  useless  by  the  consolidation  of  the  telegraph-offices, 
its  removal  to  some  more  desirable  location  is  recommended. 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  three  standard  thermometers,  one  stand- 
ard minimum  thermometer,  one  standard  maximum  thermometer,  one 
standard  hygrometer,  two  standard  anemometers,  one  self-register  for 
anemometer,  one  standard  rain-gauge,  one  standard  wind-v^uie. 

LEAVENWORTH,  KANS. 

[Official  number,  52.] 

Latitude 39°  W 

Longitude 94°  59' 

Mean  barometer  for  the  year  ending  September  30, 1874 29.978 

Mean  temperature  for  the  year  ending  September  30, 1874. . .  54°.  4 

Amount  of  rain-fall  for  the  year  ending  September  30, 1874..  35.04  inches. 

The  office  remains  at  No.  315  Delaware  street,  and  is  well  located  for 
business  purposes.  Sergt  George  S.  Rowley  was  relieved  February  17, 
1874,  and  upon  the  recommendation  of  the  inspecting  officer  reduced  to 
the  rank  of  a  private  soldier  for  neglect  of  duty.  He  was  succeeded  by 
Sergt  H.  M.  Wells,  who  also  neglected  his  duty,  and  was  reduced,  being 
relieved  March  26, 1874,  by  Sergt.  E.  McGovern,  who  stills  remains  in 
charge  and  performs  his  duties  satisfactorily.  Two  assistants  are  now 
on  duty,  one  of  whom  is  a  printer  charged  with  the  issue  of  farmers' 
bulletins,  which  are  supplied  regularly  to  210  post-offices.  One  assist- 
ant has  been  called  in  for  promotion  during  the  year,  one  transferred 
to  another  station,  one  to  the  central  office,  and  one  relieved  for  mis- 
conduct. The  station  was  inspected  in  March,  1874,  and  found  in  poor 
condition.  It  is  believed,  however,  that  at  present  it  is  greatly  improved, 
as  all  reports  are  made  regularly  and  satisfactorily,  and  the  amount  of 
work  done  sufficient  to  keep  the  men  busy. 

PUBLIOATIONS. 

Nnmber  of  fanners'  bnlletins  isened  during  the  year  ending  September  30, 1874,  103, 935 

Number  of  bulletins  issued  during  the  year  ending  September  30, 1S74 1, 736 

Nnmber  of  press-reports  issued  during  the  year  ending  September  30, 1874 369 

Number  of  local  reports  issued  during  the  year  ending  September  30,  1874 415 

Number  of  Form  28  issued  during  the  year  ending  September  30, 1874 88 

Number  of  Form  26  issued  during  the  year  ending  September  30, 1874 1 ,  331 

Total 107.874 
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INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  one  standard  thermometer,  one  standard 
minimnm  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard water-thermometer,  one  standard  hygrometer,  one  standard  ane- 
mometer, one  self-register  for  anemometer,  one  standard  raiu-gaugey 
one  standard  wind-vane. 

LEXINGTON,  KY. 
[Official  number  J  90.] 

lAtitade 38°  08' 

Lonjcitude 84°  33' 

Mean  barometer  for  the  year  ending  September  30,  1874 30. 049 

Mean  temperature  for  the  year  ending  September  30,  1874 55^^.5 

Amount  of  rain-fall  for  the  year  ending  September  30, 1874.  .50. 04  inches. 

The  office  remains  in  the  university  building  as  at  last  report,  and  is 
still  in  charge  of  Sergt.  W.  S.  Jewell.  All  reports  have  been  rendered 
promptly  and  satisfactorily,  and  the  sergeant's  conduct  is  favorably 
mentioned  by  the  regents  of  the  university.  Since  the  3d  of  March, 
1874,  the  midnight  reports  from  twenty-one  stations  have  been  re- 
ceived here  once  a  day  from  Cincinnati,  and  are  published  in  the  usual 
manner. 

This  station  has  never  been  inspected. 

PUBLICATIONS. 

Nnmber  of  bnUetins  issued  daring  the  year  endine  September  30, 1874 1, 775 

Number  of  local  reports  issaed  daring  the  year  ending  September  30,  1874 98 

Total 1,873 

INSTEUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  minimnm 
thermometer,  one  maximum  thermometer,  one  standard  hygrometer, 
one  standard  anemometer,  one  self-register  for  anemometer,  one  stand- 
ard wind-vane,  one  standard  rain-gauge. 

LOGANSPORT,  IND. 

[Official  number y  124.] 

This  is  a  printing  station,  established  for  the  distribution  of  farmer's 
bulletins,  and  is  in  charge  of  Corporal  Lloyd  Prather,  who  has  one 
assistant.  The  first  bulletin  was  issued  July  15, 1874,  and  since  that 
date  21,666  bulletins  have  been  issued  to  196  post-offices.  The  average 
time  of  receiving  the  synopsis  and  probabilities  from  the  central  office, 
via  Cincinnati,  is  2  a.  m.,  and  the  average  time  of  mailing  the  printed 
copies  4.30  a.  m.  The  work  has  been  well  done,  and  no  issues  have 
been  missed  up  to  this  date.  The  office  is  located  at  No.  48  Fourth 
street,  between  Broadway  and  Market  streets. 

LONG  BRANCH,  N.  J. 

[Official  number  J 113.] 

Latitude .* 4(P  18' 

Lfoogitnde  73°  59 

Elevation  of  barometer  above  sea-level 28  feet  7  inches. 

The  Station  was  established  December  10, 1873,  by  Sergt.  George  W. 
McKee,  who  remained  in  charge  until  his  death  from  typhoid  fever, 
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September  14, 1874.  He  was  succeeded  by  Corporal  Isaac  T.  Shadle, 
who  had  been  his  assistant  since  the  station  was  opened.  Sergeant 
McKee  was  an  intelligent,  faithful  man,  who  attended  to  all  his  work 
with  scrupulous  fidelity,  and  died  at  his  post  like  a  true  soldier.  The 
office  is  in  the  life-saving  house  north  of  the  town  of  Long  Branch* 
and  is  well  located.  The  instrument-shelter  is  of  the  standard  portable 
pattern.  A  full  set  of  flags,  for  the  International  <x)de,  is  on  the  station, 
and  the  men  on  duty  instructed  in  their  use.  Tlie  office  is  connected  by 
telegraph  with  the  central  office,  and  full  reports  are  sent  regularly,  as 
at  the  other  sea-coast  stations.  Nineteen  cautionary  signals  have  been 
displayed,  of  which  number  fifteen  have  been  fully  verified  at  the  station. 
The  line  from  Sandy  Hook  to  Barnegat  is  repaired  from  this  point 

INSTRUMENTS    ON  STATION. 

One  standard  barometer,  one  standard  thermometer,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  standard  rain-gaugei 
one  small  wind-vane. 

LOUISVILLE,  KY. 

[Official  number^  64.] 

Latitude 38°  18' 

Lougitude «>o  52' 

Mean  barometer  for  the  year  ending  September  30,  1874 30.039 

Mean  temperature  for  the  year  ending  September  30, 1874 57° .2 

Amount  of  rain-fall  for  the  year  ending  September  30, 1874.. 43.33  inches. 

The  office  is  located  on  the  fifth  floor  of  a  building  at  the  cornet  of 
Main  and  Bullitt  streets,  and  is  within  easy  reach  of  the  principal 
public  buildings  and  business  houses. 

Sergt.  J.  W.  Craig  was  in  charge  until  July  27, 1874,  when  he  was 
relieved  for  misconduct  and  succeeded  by  Sergt.  James  H.  Marsh,  his 
assistant,  who  was  promoted  on  station.  One  assistant  was  relieved 
March  20, 1874,  for  misconduct;  the  present  assistant  gives  satisfac- 
tion. 

The  station  was  inspected  in  January,  1874,  and  again  in  September, 
1874. 

Eeports  are  received  here  from  seven  stations  each  morning  and  mid- 
night, and  from  twenty  stations  in  the  afternoon. 

The  newspapers  publish  all  reports  furnished  to  them,  and  the  citi- 
zens, generally",  take  great  interest  in  the  service. 

PUBLIOATIONS. 

Number  of  bulletins  Issued  daring  the  year  ending  September  30,1874 11,807 

Number  of  press-reports  (local)  issued  during  the  year  ending  September  30,1^74  1,8^ 
Number  of  Form  15  ^manifold)  issued  during  the  year  ending  September  30,1874       600 

Number  of  Form  22  issued  during  the  year  ending  Septem^r  30,  1874 64 

Number  of  Form  26  issued  during  the  year  ending  September  30,  1874 7,541 

Total \ 92,032 

Twenty-three  weather-maps  are  received  here  daily  from  Cincinnati, 
and  displayed  in  the  principal  public  buildings. 

INSTRUMENTS   ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  minimum 
thermometer,  one  maximum  thermometer,  one  water-thermometer,  one 
standard  hygrometer,  one  standard  anemometer,  one  self-register  for 
anemometer,  one  standard  rain-gauge,  one  standard  wind-vane. 
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LYNCHBURGH,  VA. 

[Official  numbeTy  44.] 

Latitude 37°  SCV 

Longitude 79°  02f 

Mean  barometer  for  the  year  ending  September  30, 1874 30.072 

Mean  temperatnre  for  the  year  ending  September  30,  1874 56^.5 

Amount  of  rain-fall  for  the  year  ending  September  30,  1874..  44.74  inches. 

The  location  of  the  office  has  not  been  changed  during  the  year,  and 
Sergt.  H.  U.  Jones  continues  in  charge.  His  reports,  both  mail  and 
telegraphic,  have  been  forwarded  regularly  and  in  creditable  form. 

Although  the  only  reports  received  here  are  those  from  Knoxville, 
considerable  interest  is  manifested  in  the  service,  especially  by  the 
tobacco-manufacturers,  who  are  governed  to  a  great  extent,  in  arrang- 
ing their  work,  by  the  probabilities  issued  from  the  central  office. 

The  local  newspapers  priat  all  observations  furnished  them.  The 
station  was  inspected  in  April,  1874,  and  found  in  good  condition. 

PUBLICATIONS. 

Number  of  local  press-reports  issued  for  the  year  ending  Spetember  30, 1874 934 

Number  of  Form  22  issued  for  the  year  ending  September  30, 1874 36 

Total 970 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  self-register  for  ane- 
mometer, one  standard  rain-gauge,  one  standard  wind- vane. 

MARQUETTE,  MICH. 

[Official  number  J  50.  J 

Latitude 46'^  33' 

Longitude 87^  36' 

Mean  barometer  for  the  year  ending  September  30, 1874 29. 960 

Mean  temperature  for  the  year  ending  September  30,  1874 40^.8 

Amount  of  rain-fall  for  the  year  ending  September  30, 1874  21. 32  inches. 

Fo  change  has  been  made  in  the  location  of  the  office,  nor  is  any  con- 
sidered desirable,  as  the  presei^t  one  is  well  adapted  for  the  exposure  of 
instruments  and  display  of  signals. 

Sergt.  W.  H.  Clendenon  remains  in  charge,  and  has  performed  all  his 
duties  intelligently  and  satisfactorily.  Since  April  9, 1874,  he  has  had 
an  assistant,  as  the  receipt  of  signal-orders  made  the  work  too  severe 
for  one  man. 

The  station  was  inspected  in  August,  1874,  and  found  in  excellent 
condition. 

Twenty-one  cautionary  signals  have  been  displayed,  of  which  number 
thirteen  are  reported  as  verified  at  the  station.    The  sergeant  reports : 

Frequent  applications  for  information  concerning  the  anticipated  state  of  the  weather 
have  been  made  during  the  spring  and  summer  by  persons  having  business  or  pleasure 
on  the  water  in  this  vicinity,  and  in  most  cases  reliable  information  was  furnished 
them.  One  gentleman,  in  particular,  who  is  largely  interested  in  mining,  has  made 
several  calls  in  quest  of  information  relative  to  atmospheric  humidity,  and  at  one  time, 
when  the  hygrometer  showed  the  atmosphere  to  be  very  dry,  he  immediately  tele- 
graphed to  the  mines  (distant  forty  miles)  to  turn  •out  all  hands  to  guard  against  fires 
in  the  woods,  the  settlement  having  been  burned  out  last  year  during  similar  weather. 

Beports  from  other  stations  are  not  received  here. 
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INSTRUMENTS  ON  STATION. 

Two  standard  barometerd,  one  standard  thermometer,  one  standard 
maximum  tbermometer,  one  standard  minimum  thermometer,  one  stan- 
dard water-thermometer,  one  standard  hygrometer,  one  standard  ane- 
mometer, one  self-register  to  anemometer,  one  standard  rain-gauge, 
one  standard  wind-vane. 

MEMPHIS,  TENN. 

[Official  number y  62.] 

Latitude 35^  07' 

LoDgitude 90°  07' 

Mean  barometer  for  the  year  ending  September  30, 1874 30. 096 

Mean  temperature  for  the  year  ending  September  30, 1874 61^.6 

Amount  or  rain-fall  for  the  year  ending  September  30, 1874. .  49. 39  inches. 

The  oflBce  is  at  No.  254  Second  street,  anti  is  well  located.  Sergt.  S. 
W.  Khode  was  transferred,  September  14, 1874,  to  another  station,  hav- 
ing served  here  continuously  and  faithfully  since  August  28, 1871.  He 
was  succeeded  by  Sergt.  H.  M.  Ludwig.  There  are  two  assistants  on 
duty,  one  of  whom  is  a  printer,  charged  with  the  issue  of  farmers'  bulle- 
tins, which  are  supplied  regularly  to  sixty  postofiQces.  One  assistant 
has  been  called  in  during  the  year  for  promotion,  and  one  transferred  to 
the  central  office.  The  station  was  inspected  in  January,  1874,  and  found 
in  excellent  condition.  Referring  to  Sergeant  Rhode,  the  inspector 
remarks :  "  His  valuable  services  rendered  during  the  late  epidemic,  as 
a  member  of  the  Howard  Association,  have  won  for  him  a  reputation 
of  which  he  may  well  be  proud.''  The  chairman  of  the  meteorological 
committee,  Mr.  Semmes,  urges  strongly  the  establishment  of  a  special 
river  station  at  Randolph,  on  the  Mississippi,  above  Memphis,  during* 
the  winter  months  at  least,  to  give  timely  warning  of  floods  and  ice 
gorges  at  that  point.  The  following  extracts  from  the  semiannual 
reports  of  Sergeant  Rhode  refer  to  the  interest  in  the  service  manifested 
by  the  citizens : 

Owing  to  the  fact  that  the  cholera,  in  an  epidemic  form,  prevailed  here  daring  the 
greater  portion  of  the  latter  part  of  last  year,  the  service  has  made  bat  little  advance- 
ment. Basiness  has  been  partly,  and  for  a  short  time  entirely,  8n8i)ended  daring  that 
period.  The  city  for  four  months  was  nearly  depopulated.  The  river-travel  and  the 
business  were  almost  entirely  suspended  for  three  months;  consequently  there  was  no 
one  here  to  be  benefited  by  our  reports.  The  observations  were  taken  regularly  and 
promptly  during  the  epidemic,  though  very  often  there  were  doubts  whether  auy  of  us 
would  escape  the  dreaded  scourge.  A  large  number  of  physicians  and  scientific  men 
have  called  upon  me  for  meteorological  data  daring  the  period  of  the  late  yellow-fever 
epidemic.  The  value  of  these  observations  during  that  time  has  been  fully  demon- 
strated.   I  have  in  every  instance  been  able  to  famish  all  the  information  desired. 

The  Farmers'  Bulletins  have  been  issued  regularly,  and  from  verbal  reports  I  have 
received  from  a  number  of  places  where  they  are  posted,  I  am  led  to  believe  that  the 
agricultural  community  have  been  greatly  benefited  by  this  system  of  diffusing  re- 
ports and  prognostics  of  the  service.  During  the  overflow  of  the  Mississippi  and  it« 
tributaries  during  the  past  six  months  the  value  of  the  river-report  was  conclusively 
proven.  Planters  in  the  valley  south  of  this  station  were  daily  informed  by  the  tele- 
graph and  press  of  the  condition  of  the  upper  rivers,  and  were  thus  enabled  to  prepare 
for  the  flood  long  before  it  reached  them. 

Levee  superintendents  were  informed  in  time  for  them  to  strengthen  the  levees,  and 
it  is  owing  to  this  fact  that  the  damage  done  was  not  greater. 

The  reports  of  the  service  are  watched,  read,  and  used  by  almost  all  classes  of  per- 
sons. Mr.  Victor  D.  Fuchs,  a  large  dealer  in  oysters,  fish,  game,  &c.,  buvs  and  sells 
his  goods  by  the  reports  of  this  service.  The  railroad,  express,  and  steamboat  compa- 
nies use  the  rc{>ort8  very  often  to  determine  to  whom  to  charge  the  damage  to  goods 
by  exposure  and  so  forth. 

The  cotton  mcrchauts  are  frequent  applicants  for  information. 
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Large  quantities  of  cottoD,  in  passing  through  different  persons'  hands,  are  often  dam- 
aged by  exposure  to  the  weather.  Such  cases  as  these  are  often  brought  into  court, 
and  to  determine  at  what  time  the  weather  was  such  as  to  damage  exposed  cotton, 
reconrse  is  bad  to  reports,  which  are  very  beneficial  in  this  respect. 

PUBLICATIONS. 

Number  of  farmers'  bulletins  issued  during  the  year  ending  September  30, 

1874  40,262 

Number  of  bulletins  issued  during  the  year  ending  September  30, 1874 3, 789 

Number  of  press-reports  issued  during  the  year  ending  September  30,  1874 ....  6 

Number  of  Form  22  issued  during  the  year  ending  September  30, 1874 38 

Number  of  Form  26  issued  during  the  year  ending  September  30, 1874 3, 2U4 

Total 47,299 

INSTRUMENTS  ON   STATION. 

Two  standard  barometers,  one  standard  thermometer,  one  standard 
water-thermometer,  one  standard  minimum  thermometer,  one  standard 
maximum  thermometer,  one  standard  hygrometer,  one  standard  ane- 
mometer, one  self-register  for  anemometer,  standard  rain-gauge,  one 
Btanard  wind-vane. 

MILWAUKEE,  WIS. 

[Official  number  J  38.] 

Latitude 43°  03' 

Longitude 87°  54' 

Mean  barometer  for  the  year  ending  September  30, 1874 30. 036 

Mean  temperature  for  the  year  ending  September  30, 1874 45^.  8 

Amount  of  rain-fall  for  the  year  ending  September  30, 1874.  ..31.95  inches* 

The  office  is  located  as  at  last  report — in  the  building  of  the  Korth- 
westem  Life  Insurance  Company,  at  the  corner  of  Wisconsin  street  and 
Broadway.  Sergt.  H.  M.  Lud  wig  was  in  charge  until  September  14, 1874, 
when  he  was  transferred  to  Memphis,  Tenn.,  and  succeeded  by  Sergt. 
S.  W.  Ehode,  who  remains  in  charge  and  forwards  all  reports  regularly 
and  satisfactorily. 

The  station  was  inspected  in  August,  1874,  and  the  general  appear- 
ance of  the  office  found  satisfactory.  Two  assistants  are  now  on  duty, 
and  two  have  been  called  in  during  the  year  for  promotion.  Twenty- 
five  cautionary  signals  have  been  displayed,  of  which  number  seventeen 
are  reported  as  fully  verified  at  the  station.  Of  the  storm  of  October 
28  and  29,  1873,  the  sergeant  remarks : 

'*  Numerous  vessels  remained  in  port.  The  master  of  the  schooner 
Stella  returned  thanks  for  timely  warning;"  and  of  storm  of  June  11 
and  12,  1874 :  "  Small  vessels  remained  in  port  during  gale ;  numerous 
visits  from  lake-men.'^ 

In  his  semi-annual  report,  the  sergeant  says : 

Among  the  citizens,  and  especially  the  shipping  fraternity,  the  signal  service  is 
regarded  as  a  necessity  to  commerce. 

Ill  the  early  part  of  June  the  editorial  convention  meeting  in  this  city,  a  number  of 
that  body  favored  this  office  with  a  visit,  and  all  expressed  a  high  opinion  of  the  serv- 
ice, and  volunteered  the  information  that  the  same  state  of  feeling  existe<l  in  the 
agricultural  districts  where  the  probabilities  are  received. 

Referring  to  the  cautionary  displays,  I  may  briefly  state  that  the  observance  and 
individual  interest  has  become  a  marked  necessity  with  the  business  men  in  general. 

PUBLICATIONS. 

Number  of  bulletins  issued  during  the  year  ending  September  30,  1874 7, 513 

Number  of  maps  issued  during  the  year  ending  September  30, 1874 3, 148 

Number  of  local  reports  issued  during  the  year  ending  September  30, 1874 28 
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Number  of  Form  15  (manifold)  issned  daring  the  year  ending  September  30, 

1874 4,335 

Number  of  Form  22  (manifold)  issued  during  the  year  ending  September  30, 
1874 47 

Total 15,071 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers^  one  standard  thermometer,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard water-thermometer,  one  standard  hy^i^rometer,  one  standard  ane- 
mometer, one  self-register  for  anemometer,  one  standard  rain-gauge,  one 
wind- vane. 

MOBILE,  ALA. 

[Official  number y  27.J 

Latitude 30°  42^ 

Longitude,  S8P.^9' 

Mean  barometer  for  year  ending  September  30,  1874, 30. 092 

Mean  temperature  for  year  ending  September  30,  1874, 67°.6 

Amount  of  rain-fall  for  year  ending  September  30,  1874 58.20  inches. 

The  location  of  the  oflBce  has  not  been  changed  during  the  year.  It 
is  central  and  convenient  to  most  of  the  public  offices,  and,  in  a  meteor- 
ological point  of  view,  as  good  as  can  be  obtained  within  the  city  limits. 
Sergt.  D.  O'Donoghue  has  been  on  duty  here  since  November,  1871,  and 
has  performed  all  his  work  in  an  intelligent  and  satisfactory  manner. 
One  assistant  has  been  called  in  for  promotion  during  the  year,  and  was 
succeeded  by  another  instructed  man.  The  station  was  inspected  in 
January,  1874,  and  found  in  excellent  condition.  Five  cautionary  sig- 
nals have  been  displayed,  of  which  three  are  reported  as  justified  at  the 
station.  All  reports  passing  over  the  New  Orleans  and  Augusta  circuit 
have  been  received  here  since  February,  1874,  and  selections  from  them 
are  published  by  the  daily  press. 

The  following  extracts  from  the  sergeant's  reports  are  given  to  show 
the  local  interest  taken  in  the  service : 

The  citizens  take  a  lively  interest  in  the  reports.  The  secretaries  of  the  board  o^ 
trade  and  cotton-exchange  are  most  anxious  to  have  the  reports  increased.  The  cotton- 
exchange  in  particular  has  been  most  desirous  to  receive  reports  from  the  cotton-dis- 
tricts. Ad  regards  the  probabilities,  they  are  relied  upon,  and  if  it  happen  that  they 
are  not  strictly  accurate  for  Mobile  alone,  not  taking  the  entire  Gulf  States  in  account, 
some  seem  to  be  disappointed. 

As  an  evidence  of  the  usefulness  of  the  Signal-Service,  beyond  the  pnrpose  for  which 
it  was  originally  intended,  it  is  well  to'state  the  following :  In  December,  1872,  a  large  lot 
of  cotton  was  purchased  by  an  English  merchant,  and  before  or  during  the  loading  of 
the  ship,  the  cotton  was  badly  damaged  by  water.  The  English  merchant  brought 
suit  against  the  Mobile  merchant  for  not  furnishing  the  cotton  at  the  appointed  time. 
The  plea  set  up  was  to  the  efifect  that  the  weather  was  rainy  and  cloudy  during  the 
time  allowed  for  drying  the  cotton,  so  that  it  was  not  delivered  till  long  after 
the  term  of  the  contract. 

The  lawyer  of  the  English  merchant  applied  at  this  office,  in  April,  1874,  for  the 
number  of  cloudy  and  rainy  days  during  December,  1H72,  and  Januarv,  1873,  which 
this  office  was  able  to  furnish.  The  weather-reports  clearly  sustained  the  plea  in  the 
case.  It  is  weU  to  state  for  your  information,  that  the  medical  profession  in  this  city 
are  taking  a  very  great  interest  in  the  daily  reports. 

On  March  20, 1874,  a  letter  was  received  from  the  secretary  of  Galveston,  Texas, 
Medical  Association,  requesting  to  be  furnished  with  the  weekly  mean  temperature  and 
humidity  for  June,  July,  August,  and  September.  The  request  was  complied  with,  and 
the  mean  daily  barometer,  thermometer,  humidity,  and  the  amount  of  rain-fall  for  each 
day,  and  prevailing  wind,  sent,  and  the  mouth  of  October  included,  in  addition. 
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PUBLICATIONS. 

Nnmber  of  bnlletins  issnod  dnring  the  year  ending  September  30,  1874, 3, 841 

Nnniber  of  press-reporta  issned  daring  the  year  ending  September  30,  1874 1, 045 

Number  of  Form  15  (manifold)  issued  during  the  year  ending  September  30, 1874,  1,775 

Number  of  Form  22  issued  during  the  year  ending  September  30, 1874 37 

Total 6,698 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  two  standard  anemometers,  one  self-register  for  ane- 
mometer, one  standard  rain-gauge,  one  standard  wind- vane. 

MONTGOMERY,  ALA. 

[Official  number  J  26.  J 

Latitude, 32*^22' 

Longitude, 86^23' 

Mean  barometer  for  the  year  ending  September  30,  1874, 30.095 

Mean  temperature  for  the  year  ending  September  30, 1874, 65^.8 

Amount  of  rain-faU  for  the  year  ending  September  30,  1874 Blank. 

The  office  is  located  at  No.  10  Market  street,  on  the  third  floor  of  a 
four-story  building  in  immediate  proximity  to  the  principal  business  and 
public  offices  in  the  city.  The  roof  exposure  for  the  instruments  is  good, 
and  the  instrument-shelter  of  the  standard  pattern.  Sergt.  Geo.  A.  Cluui 
was  relieved  from  charge,  February  2,  1874,  and  succeeded  by  Sergt. 
E.  T.  Carvalho,  who  Ifeft  the  station  without  authority,  September  17, 
1874,  while  laboring  under  a  temporary  attack  of  insanity. 

The  duties  were  performed  by  Private  Mayhew  until  the  arrival  of 
Corp.  W.  J.  Evans,  September  21.  Sergeant  Clum  was  sick  from  Octo- 
ber 8  to  November  5,  1873,  and  Sergt.  J.  F.  Tenny  was  sent  to  work  the 
sta.tion  during  that  time. 

.  There  are  two  assistants  on  duty,  one  of  whom  is  a  printer,  charged 
with  the  issue  of  farmer's  bulletins,  which  are  furnished  to  45  offices. 
One  assistant  was  called  in  for  discharge  during  the  year,  and  one  trans- 
ferred to  another  station.  The  station  was  inspected  in  January,  1874, 
and  found  in  fair  condition.  All  reports  passing  over  the  New  Orleans 
and  Augusta  circuit  are  received  here,  and  selections  from  them  pub- 
lished by  tbe  local  press. 

The  sergeant  reports  that  "  the  benefits  derived  from  the  reports  of 
the  Signal-Service  at  this  station  are  mainly  restricted  to  the  cotton- 
growing  interests  of  the  State.  The  reports  on  temperature  and  amoun*-. 
of  rain  fall  are  taken  notice  of,  as  these  phenomena  are  recognized  to 
influence  the  prospects  of  the  cotton-crop  more  than  any  other,  and  the 
cotton -merchants  and  others  interested  will  be  enabled  to  base  on  the 
reports  their  calculation  for  this  special  branch  of  the  mercantile  trade." 

PUBLICATIONS. 

Nnraber  of  farmer's  bnUetins  issued  dnrinjr  the  year  ending  September  30, 

ld74 22,001 

Nnniber  of  bnnetin8  issued  during  the  year  ending  September  30,  1874 3,314 

Number  of  press-reports  issued  during  the  year  ending  September  30,  1874 444 

Number  of  Form  22  issued  during  tbe  year  ending  September  30, 1874 70 

Number  of  local  reports  issued  during  the  year  ending  September  30, 1874  ....  129 

Total 26,958 

30  W 
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INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  tbermometers,  one  standard 
minimum  tbennometer,  one  stiiudard  maximum  tbermometer,  one  stand- 
ard water-thermometer,  one  standard  hygrometer,  one  standard  ane- 
mometer, one  self-registei  for  anemometer,  one  standard  wind- vane,  one 
standard  rain-gauge. 

MORGANTOWN,  W.  VA. 

[Official  number  J  92.] 

Latitude 31P  36' 

Longitnde 79^  52' 

Mean  barometer  for  year  ending  September  30, 1874 30. 0*>2 

Mean  temperature  for  year  ending  September  30, 187^^ 5:F.  5 

Amount  of  raiu-faU  for  year  ending  September  30, 1874 47.04  inches. 

The  office  remains  in  the  university,  and  has  been  in  charge  of  Sergt' 
Lawrence  Dunne  since  November  8, 1873,  on  which  date  he  relieved 
Sergeant  Fee,  who  was  called  in  for  misconduct. 

Telegraphic  reports  are  not  sent  from  this  station  except  in  special 
cases.  All  mail-reports  have  been  made  with  commendable  neatness 
and  regularity.  The  station  has  not  been  inspected  dnring  the  year. 
Local  observations  have  been  published  weekly  in  the  Morgantown 
Weekly  Post. 

INSTRUMENTS  ON    STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  minimum 
thermometer,  one  maximum  thermometer,  one  standard  hygromet<ir,  one 
standard  anemometer,  one  self-register  for  anemometer,  one  standard 
rain-gauge,  one  small  wind-vane. 

MT.  WASHINGTON,  N.  H. 

[Official  numher^  4G.] 

Latitude 40^  16'  2.V' 

Longitude 71°  16'  26" 

Mean  barometer  for  the  year  ending  September  30, 1874 29. 968 

Mean  temperature  for  the  year  ending  September  30,  1874..  25^.  6 

Amount  of  raki-fall  for  the  year  ending  September  30, 1874 . . .  82*97  inches. 

The  office  remains  in  the  building  constructed  for  the  station  last  year, 
which  has  been  found  comfortable  and  well  adapted  to  the  uses  for  which 
it  was  <lesigned.  Sergt.  A.  R.  Thornett  remained  in  charge  until  June 
1,  1874,  when,  at  his  own  request,  he  was  transferred  to  the  Portland 
station,  and  succeeded  by  Sergt.  William  Line,  who  had  been  his  senior 
assistant  since  September  17,  1872.  Both  these  sergeants  have  per- 
formed their  duties  intelligently  and  satisfactorily.  Two  assistants  are 
now  on  the  station,  one  of  whom  has  been  there  over  a  year,  and  both  of 
whom  are  hardy,  reliable  men. 

The  station  was  inspected  in  October,  1873,  and  found  in  fair  condi- 
tion. 

Considerable  trouble  has  been  experienced  in  keeping  the  instniments 
in  repair,  and  at  the  present  time  there  is  no  serviceable  anemometer  on 
the  station.  One  has  been  made,  however,  especially  designed  to  with- 
stand tiie  strong  winds  and  frosts  to  which  the  location  is  subjected, 
and  will  be  forwarded  in  time  for  use  during  the  ensuing  winter. 

The  telegraph-line  has  been  repaired,  and  in  a  great  measure  replaced 
by  new  wire,  and  is  now  in  good  working  order. 
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The  situation  of  the  men  upon  this  station  has  been  gfeatly  improved 
since  its  first  occupation  in  1870. 

INSTRUMENTS    ON  STATION. 

Two  standard  barometers,  one  standard  thermometer,  one  standard 
minimum  thermometer,  four  standard  maximum  thermometers,  one 
standard  hygrometer,  four  standard  anemometers,  one  self-register  for 
anemometer,  one  small  wind-vane,  two  standard  rain-gauges. 

NASHVILLE,  TENN. 

[Official  number  J  63.] 

Latitude    36°  11^ 

LoDgitnde 86°  53' 

Mean  barometer  for  year  ending  September  30,  1874 30  .065 

Mean  temperatnre  for  year  ending  September  30,  1874 61°.3 

Amount  of  rain-fall  for  year  ending  September  30, 1874 59.76  inches. 

Location  of  oflBce  remains  unchanged.  Sergt.  A.  0.  Ford  remains  in 
charge,  and  has  performed  his  station  duties  iu  a  satisfactory  manner. 
One  assistant  was  called  in  for  promotion  July  20,  1874. 

There  are  two  assistants  at  present  on  duty,  one  of  whom  is  a  printer, 
having  charge  of  the  issue  of  farmers'  bulletins.  The  station  was  in- 
si>ected  in  January,  1874,  and  found  in  excelleut  condition. 

The  office  has  furnished  meteorological  data  to  numerous  applicants 
during  the  year.  In  addition  to  the  local  reports  in  the  daily  newspa- 
pers, copies  of  monthly  and  annual  reports  have  been  furnished  to  the 
State  office^,  and  also  to  agricultural  societies  throughout  the  State. 

The  extreme  high  water  in  the  Cumberland  River  during  the  month 
of  April  made  the  river-reports  especially  valuable. 

PUBLICATIONS. 

Number  of  farmers'  bulletins  issued  durin^jr  year  ending  September  30,  1874..  61,714 

Number  of  buUetins  issued  during  year  ending  September  30, 1B74 8,104 

Number  of  local-press  reports  issue*!  during  year  ending  September  30, 1874 . . .  634 

Number  of  Forms  15  (manifold)  issued  during  year  ending  September  30, 1874.  880 

Number  of  Forms  2*2  issued  during  year  ending  September  30, 1874 135 

Number  of  Forms  26  issued  during  year  ending  September  30, 1874 3, 647 

Total 75,114 

INSTRUMENTS  ON   STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  minimum 
thermometer,  one  maximum  thermometer,  one  water  thermometer,  oue 
standard  hygrometer,  one  standard  anemometer,  one  self-register  for  ane- 
mometer, one  standard  rain  gauge,  oue  standard  wind- vane. 

NEW  HAVEN,  CONN. 

[Official  number^  96.] 

Latitude 4ic  17/ 

Longitude 72°  57' 

Mean  barometer  for  the  year  ending  September  30, 1874 30.  046 

Mean  temperature  for  the  year  ending  September  30,  1874 48^.  2 

Amount  of  rain-faU  for  the  year  ending  September  30, 1874..  64.04  inches. 

The  oflBce  remains  in  the  sixth  story  of  the  insurance  building,  at  No. 
368  Chapel  street,  and  its  location  could  not  be  improved  upon.  Sergt. 
Wm.  Black  was  in  charge  until  July  15,  1874,  when  he  was  transferred 
to  another  station  and  succeeded  by  Sergt.  F.  P.  Bayes. . 

Telegraphic  reports  are  not  sent  from  this  station  except  in  special 
cases.    All  mail-reports  have  been  forwarded  regularly  and  promptly. 
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The  station  Was  inspected  in  November,  1873,  and  fonnd  in  excellent 
condition. 

Twenty-eight  cautionary  signals  have  been  displayed,  of  which  num- 
ber eighteen  are  reported  as  fully  verified  and  one  as  partly  verified  at 
the  station.  Of  storm  of  February  13  and  14, 1874,  the  sergeant  re- 
marks :  "  The  storm  was  very  severe  on  the  sound.  On  the  night  of 
the  13th  and  14th,  and  about  24  hours  after  signal  was  hoisted,  nume- 
rous disasters  occurred  to  vessels  bound  to  this  port,  two  of  which  went 
down  only  a  few  miles  from  the  station.  No  vessels  cleared  while  sig- 
nal was  flying;"  and  of  storm  of  September  17,  18,  and  19,  1874,  he 
says,  **  Steamer  Continental,  for  New  York,  left,  but  had  to  return. 
Storm  (lid  much  damage  in  country." 

The  following  extracts  are  given  from  the  sergeant's  semi-annual  re- 
port for  June  30,  1874 : 

Duriug  the  May  term  of  the  court  of  common  pleas,  held  in  this  city,  while  a  legal 
case  was  pending,  in  which  it  was  alleged  that  one  party  bad  released  water  from  a 
sewer  and  inundated  property  of  the  other,  the  records  of  the  station  were  brought 
into  evidence.  This  testimony  refuted  a  damaging  argument  against  the  complainant, 
that  the  overflow  was  due  to  a  copious  rain,  showing  that  none  had  fallen,  as  stated. 

Professor  John  Osborn,  chief  engineer  of  the  Fair  Haven  Water  Company,  of  this  city, 
has  devised  some  method  of  obtaining  from  the  records  of  temperature  Mid  rain-fall  the 
condition  of  the  water  in  the  company's  reservoirs  or  lakes,  which  are  situated  abont 
two  miles  distant  from  the  station,  on  high  hills.  The  professor  calls  at  the  office-rooms 
after  nearly  every  rain-storm,  and  makes  deductions  from  the  observations.  By  re- 
quest of  the  mayor,  and  after  approval  by  the  Chief  Signal-Offlcer,  a  brief  summary  of 
the  station-observations  for  1873  was  contributed  to  the  city  year-book  for  that  year. 
This  recapitulation  was  published  in  excellent  form,  and  is  regarded  as  comprising  » 
very  important  item  in  the  compilation. 

The  press- reports  appear  to  have  attracted  considerable  attention,  as  sfiown  in  sev- 
eral interviews  had  with  the  editors  of  two  papers  published  here.  The  first  ioformed 
me  that  the  probabilities  appeared  *^  to  be  the  most  important  item  appearing  in  (his) 
our  columns.  In  several  instances,  when  telegraph  was  interrupted  so  that  the  proba- 
bilities could  not  be  published,  numerous  communications  have  been  received  from  our 
country  subscribers  calling  attention  to  the  omission.  The  paper  appears  to  be  incom- 
plete without  it. "  The  second  remarked  that  *'  Were  it  not  for  obtaining  news  from 
Washington,  especially  the  1  a.  m.  weather-report,  we  could  not  take,  as  we  do  at 
considerable  expense,  the  night- telegrams  of  the  American  Press  Association." 

PUBLICATIONS. 

Number  of  Form  22  issued  during  the  year  ending  September  30, 1874 56 

Number  of  local  reports  issued  during  the  year  ending  September  3u,  1874 1, 194 

Total 1,250 

INSTRUMENTS  ON  STATION. 

Three  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard water-thermometer,  one  standard  hygrometer,  one  standard  ane- 
mometer, one  self-register  for  anemometer,  one  standard  wind  vane,  oue^ 
standard  rain-gauge. 

NEW  LONDON,  CONN. 

[Official  number  J  14.] 

latitude 41°  22' 

Longitude 72^  9' 

Mean  barometer  for  year  ending  September  30, 1874 30  039 

Mean  temperature  for  year  ending  September  30,  1874 47'^.  7 

Amount  of  rain-faU  for  year  ending  September  30, 1874 65. 35  inches. 

The  office  was  moved  December  1,  1863,  to  the  upper  floor  of  the 
custom-house,  and  is  admirably  located,  being  three  squares  from  the 
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telegraphoflfice  and  four  from  the  post-office.  The  roof  of  the  building 
affords  a  good  exposure  for  the  display  of  cautionary  signals.  Sergt. 
T.  ONeill  was  in  charge  until  June  29, 1874,  when  he  was  relieved  and 
succeeded  by  Sergt.  Geo.  H.  Crane,  who  still  remains.  All  reports  have 
been  regularly  and  promptly  made.  There  is  one  assistant  at  the  sta- 
tion, who  has  been  on  duty  during  the  whole  year,  and  is  reported  to  be 
a  competent,  reliable  man.  The  station  has  been  twice  inspected  during 
the  year,  and  found  in  excellent  condition  on  both  occasions.  Thirty- 
two  cautionary  signals  have  been  displayed,  of  which  twenty  are  re- 
ported as  wholly  verified  and  two  partially  verified.  This  station  is  on 
the  New  York  and  Bastport  circuit,  and  receives  five  reports  morning 
and  afternoon  and  twenty-five  at  midnight. 

PUBLICATIONS. 

Number  of  buUetins  issued  during  year  ending  September  30,  1874 6, 545 

Number  of  Form  15  (manifold)  issued  during  year  ending  September  30,  1874. ..  3, 1)45 
Number  of  Form  22  (manifold)  issued  during  year  ending  September  30  1874 39 

Total 10,529 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  two  standard 
water-thermometers,  one  standard  minimum  thermometer,  one  standard 
maximum  thermometer,  one  standard  hygrometer,  two  standard  ane- 
mometers, one  self-register  for  anemometer,  one  standard  rain  gauge, 
one  standard  wind-vane. 

NEW  ORLEANS,  LA. 

[Offieial  number,  28.] 

Latitude 29^  58' 

Ix>ngitude 90^  07' 

Mean  barometer  for  the  year  ending  September  30,  1874 ....  30.  073 

Mean  temperature  for  the  year  ending  September  30,  1S74  . ..  69°.  5 

Amount  or  rain-faU  for  the  year  ending  September  30,  1374..  67. 98 inches. 

The  office  remains  in  the  custom-house.  Sergt.  Nelson  Gorom  con- 
tinues in  charge,  and  has  given  satisfaction  by  the  regularity  and  accu- 
racy of  his  reports.  One  assistant  was  called  in,  November,  1873,  for 
promotion.  One  was  relieved  in  January,  1874,  for  misconduct,  and 
another  in  May,  1874,  for  discharge.  There  are  now  three  assistants 
on  duty,  one  of  whom  is  a  printer  charged  with  the  issue  of  farmers' 
bulletins. 

The  station  was  inspected  in  January,  1874,  and  found  in  good  con- 
dition. 

Six  ciiutionary  signals  have  been  displayed,  of  which  number  three 
are  reported  as  verified  at  the  station. 

Reports  from  fifteen  stations  are  received  each  morning  and  midnight, 
and  from  twenty -eight  stations  each  afternoon.  In  addition  to  these, 
reports  are  received  from  all  the  special  river-stations  during  the  season 
of  high  water. 

The  sergeant  reports  as  follows : 

The  interest  hitherto  manifested  in  our  reports  continues  to  increase. 

The  addition  of  the  eastern  circuit,  by  which  reports  are  received  from  the  several 
stations  throughout  the  cotton-growing  regions,  has  been  very  favorably  received  by 
the  cottoo-broKers  and  those  inttirested  in  the  cotton-traffic.  A  lively  interest  is  still 
manifested  by  that  portion  of  our  shipping  community  who  navigate  the  Mississippi 
and  its  tributaries.    Especially  was  this  interest  heightened  during  the  high  water  of 
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the  river  last  spring,  when  the  importance  of  the  knowledge  of  a  rise  or  fall  of  an  inch 
became  general  among  the  people  of  this  State. 

The  river  attained  its  highest  recorded  height  on  April  15  and  16,  when  it  was  sis- 
tenths  of  a  foot  above  high-water  mark  of  1871. 

PUBLICATIONS, 
Number  of  farmers'  bulletins  issued  during  the  year  ending  September  30, 1874.  18, 690 

Number  of  bulletins  issued  during  the  year  ending  September  30, 1874 11,564 

Number  of  Form  26  issued  during  the  year  ending  September  30,  1874 6, 602 

Number  of  Form  22  issued  during  the  year  ending  September  30,  1874 53 

Total 36,909 

INSTRUIVIENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  self-registerfor  anemom* 
eter,  two  standard  rain  gauges,  one  standard  wind-vane. 

NEW  YORK  CITY. 

[Official  number^  15.] 

Latitude 40^  42' 43" 

Longitude 74°  00' 03" 

Mean  barometer  for  year  ending  September  30, 1874 30. 048 

Mean  temperature  for  year  ending  September  30, 1874 51^.4 

Amount  of  rain-fall  for  year  ending  September  30,  1874....  42.63  inches. 

The  location  of  the  office  at  this  station  has  not  been  changed  since 
the  date  of  last  report.  Sergt.  C.  R.  Estabrook  was  in  charge  until  Jan- 
nary  29,  1874,  when  he  was  discharged  at  bis  own  request.  He  was 
succeeded  by  Sergt.  H.  E.  Cole,  who  still  remains  and  attends  to  his 
various  duties  in  a  highly  satisfactory  manner.  Sergt.  M.  F.  Tighe  is  the 
senior  assistant  on  duty,  and  ha^  been  conspicuously  zealous  in  the  per- 
formance of  his  duties.  There  are  five  other  assistants  on  duty  at  pres- 
ent, of  whom  three  are  printers,  charged  with  the  issue  of  weather-maps 
and  farmers'  bulletins.  Two  assistants  have  been  relieved  during  the  year 
for  misconduct,  one  for  discharge,  and  five  transferred  to  other  stations. 
Six  hundred  and  thirty-seven  post-offices  are  furnished  daily,  except  Sun- 
days' with  the  farmers'  bulletins,  and  the  weather-maps  have  a  large 
local  circulation.  They  are  now  printed  and  distributed  wholly  by  the 
office  force,  and  the  result  is  much  more  satisfactory  than  when  other 
parties  had  charge  of  this  duty. 

The  station  was  inspected  in  November,  1873,  and  in  March,  1874, 
and  on  both  occasions  was  found  in  excellent  condition.  Sergeant  Esta- 
brook left  the  service  with  an  enviable  reputation  for  faithfulness  and 
zeal  in  the  discharge  of  his  official  duties,  and  his  successor  has  been 
equally  fortunate  in  establishing  such  a  reputation  during  the  time  he 
has  been  in  charge.  Thirty  cautionary  signals  have  been  displayed,  of 
which  number  twenty-one  are  reported  as  fully  verified  at  the  station. 
A  large  signal-lantern  has  been  erected  on  the  roof  of  the  observatory 
building  since  last  report,  which  shows  a  light  visible  from  all  parts  of 
the  harbor.  It  is  lighted  by  electricity,  which  obviates  the  necessity  of 
personal  exposure  on  the  roof  for  that  purpose. 

PUBLICATIONS. 

Number  of  farmers'  buWetius  issued  dnring  year  ending  September  30,  1874. ..  378,900 

Number  of  maps  issued  during?  year  endiujj  September  30, 1874 «7,294 

Number  of  bulletins  issued  during  year  ending  September  30, 1874 7,306 

Number  of  Form  26  issued  during  year  ending  September  30, 1874 t>58 

Number  of  Form  22  issued  during  year  ending  September  30, 1874 56 

Total 474,214 
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INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  three  standard  thermometers,  two  standard 
minimum  thermometers,  one  standard  maximum  thermometer,  one  stand- 
ard water-thermometer,  one  standard  hygrometer,  two  standard  anemom- 
eters, one  double  self  register  for  anemometer  and  anemoscope,  one 
standard  wind- vane,  two  standard  rain-gauges. 

NORFOLK,  VA. 

[Official  number^  30.] 

Latitttde .360  51' 

Longitude 76°  19^ 

Mean  barometer  for  year  ending  September  30,  1874 30.  087 

Mean  temperature  for  year  ending  September  30,  1874 5^*^.4 

Amount  of  rain-faU  for  year  ending  September  30,  1874 55. 27  inches. 

No  change  has  been  made  in  the  location  of  the  office,  nor  is  any  con- 
sidered desirable  at  present.  Sergt.  E.  W.  McGann  remains  in  charge, 
and  has  rendered  all  reports  promptly. '  He  is  a  fair  telegraph-operator, 
and  has  given  general  satisfaction  in  his  management  of  the  station. 

One  assistant  has  been  called  in  for  promotion,  three  for  misconduct, 
and  one  for  discharge  during  the  year. 

Two  assistants  are  required  on  account  of  the  additional  work  imposed 
by  the  construction  of  the  telegraph-line  to  Cape  Hatteras. 

Until  September  1, 1874,  the  station  formed  the  northern  terminus  of 
that  line,  and  all  telegrams  were  necessarily  transferred  here;  since  that 
date  it  has  become  a  way-station  merely  on  the  circuit,  but  the  men  are 
required  to  practice  several  hours  daily  upon  the  line  in  addition  to 
their  regular  station  duties.  The  station  was  inspected  in  December, 
1873,  and  found  in  fair  condition.  Several  irregularities  were  noted  and 
corrected  by  the  inspector. 

All  reports  passing  over  the  New  York  and  Savannah  circuit  are 
received  here,  in  addition  to  the  reports  from  Cape  Henry  and  Cape 
Hatteras,  but  only  the  local  observations  are  printed  in  the  newspapers. 

Tweuty-tive  cautionary  signals  have  been  displayed,  of  which  nine- 
teen are  reported  as  fully  verified,  and  two  partly  verified  at  the  station. 

Of  storm  of  October  6,  7,  and  8, 1873,  the  sergeant  remarks,  *'  Storm 
severe;  the  extent  of  the  injury  is  not  known;  fourteen  vessels  have 
put  in  here  disabled,  having  lost  their  anchors,  mast«,  sails,  &c.  f  and 
of  storm  of  October  27, 1873,  "The  Baltimore  steamer  while  crossing  to 
Portsmouth  was  so  unmanageable  on  account  of  the  high  wind,  that  she 
ran  several  feet  into  her  wharf.  Three  vessels  delayed  their  departures ;" 
and  of  storm  of  January  7  and  8,  1874,  "Baltimore  steamer  unable  to 
land  at  Old  Point.  No  vessels  attempted  to  leave  during  the  display  of 
signals;''  and  of  storm  of  February  9  and  10, 1874,  "No  vessels  left  port 
during  the  display.  A  large  number  of  vessels  were  driven  into  Hamp- 
ton Roads  on  account  of  the  violence  of  the  storm  outside."  Of  storm 
of  March  31  and  April  1  and  2, 1874,  he  reports:  "This  signal  was  fully 
justified;  a  heavy  gale  outside.  A  fleet  of  200  sailing-vessels  put  into 
flamx)tcn  Eoads  and  remained  there  until  the  signal  was  lowered." 

PUBLICATIONS. 

Number  of  bulletins  issued  during  the  year  ending  September  30,  1874 2, 936 

Number  of  maps  issued  during  the  year  ending  September  30, 1874 1, 421 

Number  of  press-reports  issued  during  the  year  ending  September  30,  1874 740 

Number  of  local  reports  issued  during  the  year  ending  September  30,  1874 130 

Number  of  Form  15  (manifold)  issued  during  the  year  ending  September  30, 1874-  2,614 

Number  of  Form  22  issued  during  the  year  ending  September  30, 1874 33 

Total 7,874 
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INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard water-thermometer,  one  standard  hygrometer,  two  standard  ane- 
mometers, one  self-register  for  anemometer,  one  standard  wiud-vaue, 
one  standard  rain-gauge. 

NORTH  PLATTE,  NEB. 

[Official  number  J  105.] 

Latitude 41°     8' f 

Longitude KKF  53' f 

Elevation  of  barometer  above  sea  level 2, 846  feet. 

This  Station  was  established  by  Corp.  John  R.  Williams,  (since  pro- 
moted to  sergeant,)  and  reports  began  September  18,  1864,  being  sent 
over  the  San  Fraucisco  and  Chicago  circuit,  on  which  it  is  located. 

The  office  is  in  the  school-bnilding,  a  fine  structure  recently  com- 
pleted, and  is  furnished  free  of  rent  through  the  liberality  of  the  citi- 
zens, represented  by  the  board  of  school  directors.  At  present,  access 
to  the  roof  cannot  be  had,  and  the  vane  and  anemometer  are  exposed 
temporarily  on  staffs  near  the  building.  The  instrument-shelter  is  of 
the  standard  pattern,  and  the  exposure  a  good  one. 

Sergeant  Williams  has  received  every  courtesy  from  the  citizenjs  in 
establishing  the  st^^tion,  and  the  thanks  of  the  office  are  due  them  for 
their  assisUince.  Sergeant  Williams  is  a  good  telegraph-operator  and 
a  competent  observer. 

INSTRUMENTS  ON  STATIONS. 

One  standard  barometer,  one  standard  thermometer,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  small  wind- vane,  one 
standard  rain-gauge. 

OMAHA,  KEB. 

[Offi^nal  number  J  67.] 

Latitude 41°  16' 

Longitude 96^  00' 

Mean  barometer  for  year  ending  September  30,  1874 29. 978 

Mean  tempera  tare  for  year  ending  September  30,  1874 49^.  7 

Amount  of  rain-fall  for  year  ending  September  30,  1874 25. 65  inchea. 

The  office  remains  at  the  corner  of  Thirteenth  and  Farnam  streels, 
and  Sergt.  Thomas  Cleary  continues  in  charge,  with  the  same  assist- 
ant who  was  on  duty  at  date  of  last  report.  Both  men  are  favorably 
mentioned  by  the  inspecting  officer,  who  visited  the  station  in  June, 
1874,  when  it  was  found  in  excellent  condition.  Sergeant  Cleary  is  a 
fair  telegraph-operator.  All  reports  have  been  forwarded  regularly  and 
promptly  and  in  good  f4>rm.  Keports  passing  over  the  Chicago  and 
San  Francisco  circuit  are  received  here,  and  selections  from  them  pub- 
lished in  the  local  press. 

Tbe  sergeant  remarks  in  his  semi-annual  report  that  "Among  those 
most  interested  in  the  reports  are  the  commission-merchants,  who 
receive  and  make  consignments  of  game,  fish,  &c.,  in  the  cold  months, 
when  merchandise  of  the  kind  would  be  liable  to  injury  by  mild  weather 
during  transportation ;  also  the  railroad  companies,  who  frequently  send 
to  this  office  for  records  of  the  weather  for  past  montiis,  in  order  to  set- 
tle difficulties  .arising  from  delays  and  damage  to  freight  iu  shipment| 
when  such  injuries  are  imputed  to  the  weather." 
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PUBLICATIONS. 

Namber  of  bnlletins  issned  during  the  year  ending  September  30, 1874 8, 005 

Number  of  Form  2*2  ifinued  during  the  year  ending  September  30,  1874 44 

Total 8,049 

INSTRUMENTS  ON    STATION, 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
maximum  thermometer,  one  standard  minimum  thermometer,  one  stand- 
ard water-thermometer,  one  standard  hygrometer,  two  standard  ane- 
mometers, one  self-register  for  anemometer,  one  standard  wind- vane,  one 
standard  rain-gauge. 

OSWEGO,  N.  Y. 

[Official  number y  31.] 

Latitude 42^  28' 

Longitude 76^  35' 

Mean  barometer  for  year  ending  September  30, 1874 30.014 

Mean  temperature  for  year  ending  September  30, 1874 46'''.5 

Amount  of  rain-faU  for  year  ending  September  30, 1874 41.22  inches. 

No  change  has  been  made  in  location  of  oflBce  during  the  year.  Sergt. 
B.  F.  Hough  still  continues  in  charge  of  station.  Two  assistants  have 
been  relieved  during  the  year  for  misconduct.  The  present  assistant 
has  been  on  duty  since  March  31,  1874,  and  is  favorably  mentioned  by 
the  sergeant.  The  station  was  inspected  in  July,  1874,  and  was  found 
in  excellent  condition.  Sergeant  Hough  has  been  on  duty  here  since 
the  establishment  of  the  station,  and  is  officially  commended  by  the 
chairman  of  the  meteorological  committee  of  the  board  of  trade  for  the 
attentive  and  intelligent  manner  in  which  he  has  performed  his  duties. 
[Nineteen  cautionary  signals  have  been  displayed,  of  which  eleven  have 
been  reported  as  verified  at  the  station. 

Referring  to  storm  of  October  20  and  21, 1873,  the  sergeant  remarks : 
*'One  vessel  left  port  before  signal  was  displayed,  and  was  obliged  to 
return.  One  schooner  was  driven  ashore  in  trying  to  make  this  harbor, 
and  was,  together  with  her  cargo,  an  entire  loss.'' 

The  inspecting  officer  reports  that  it  is  a  general  practice  for  the 
captains  of  vessels  engaged  in  the  lake-trade  to  consult  the  office  records 
before  leaving  iK)rt. 

PUBLICATIONS. 

Nnmber  of  maps  issued  during  the  year  ending  September  30, 1874 3,824 

Number  of  bulletins  issued  duriug  the  year  euding  September  30, 1874 5, 132 

Number  of  press-reports  issued  during  the  year  euding  September  30, 1874 r»58 

Number  of  local  reports  issued  during  the  year  ending  September  30, 1874 624 

Number  of  Form  22  issued  during  the  year  ending  September  30, 1874 46 

Total 10,284 

INSTRUMENTS    ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  two  stand- 
ard hygrometers,  one  standard  anemometer,  one  self- register  for  ane- 
mometer, one  standard  rain-gauge,  one  standard  wind-vane. 

PECK'S  BEACH,  N.  J. 

[Official  number^  117.] 

Latitude 392  H' 

Longitude 74^  41' 

Elevation  of  barometer  above  sea-level 20  feet. 
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The  station  was  established  December  10,  1873,  by  Sergt.  John  O. 
Barnes,  who  still  remains  in  charge,  and  has  given  satisfaction.  Ho 
has  had  an  assistant  since  April  6,  1874.  Both  men  are  fair  telegraph- 
operators.  The  oflSce  is  located  in  the  southern  end  of  the  life-saving 
building.  The  instrument  shelter  is  of  the  standard  portable  form,  and 
is  fastened  to  the  northeast  end  of  the  building,  1 J  feet  from  the  ground. 
The  anemometer  and  wind-vane  are  placed  on  poles  set  in  the  ground. 
All  the  instruments  are  well  exposed.  The  station  is  provided  with  a 
c!omplete  set  of  International  signals,  aud  the  men  are  fully  instructed 
in  their  use.  The  station  is  cx)nnected  by  telegraph,  built  by  the  Signal- 
Service,  with  the  Western  Union  oflBce  at  Seaville,  and  regular  reports 
are  sent,  as  from  all  the  sea-coast  stations.  It  will  soon  be  placed  in 
the  same  circuit  with  the  other  stations  on  the  New  Jersey  coast,  aud 
report  direct  to  the  central  office.  The  station  was  inspected  in  March, 
1874,  and  found  in  excellent  condition,  so  far  as  the  work  of  the  meu 
was  concerned.  Communication  with  the  mainland  by  telegraph  is  un- 
reliable in  winter,  owing  to  the  large  masses  of  ice  that  drift  through 
the  small  inlets  between  the  be<ach  and  the  main  land.  Sixteen  caution- 
ary signals  have  been  displayed,  of  which  ten  are  reported  as  fully  veri- 
fied at  the  station. 

INSTRUMENTS  ON    STATION. 

One  standard  barometer,  one  standard  thermometer,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  standard  rain-gauge, 
one  small  wind-vane. 

PEMBIXA,  DAK. 

[Official  number,  86.] 

Latitude 49°  00' 

Longitude 97°  05' 

Mean  barometer  for  year  ending  September  30,  1874 29.967 

Mean  temperatare  for  year  ending  September  30,  1874 34 '^.3 

Amount  of  rain-faU  for  year  ending  September  30,  1674 12.79  iucbee. 

No  change  has  been  made  in  the  location  of  oflBce  and  instruments 
since  last  report. 

Sergt.  Sidney  Powell  still  remains  in  charge.  Reports  were  made 
with  regularity  until  the  first  of  September,  since  which  date  those  by 
mail  have  been  interrupted,  although  the  telegraphic  ones  have  been 
received  whenever  the  line  was  working. 

The  station  was  inspected  in  May,  1874,  and  found  in  good  condition. 

Sergeant  Powell  is  a  fair  telegraph-operator,  and  sends  his  own  re- 
ports. 

INSTRUMENTS  ON   STATION. 

Two  standard  barometers,  two  standard  thermometers,  two  standard 
minimum  thermometers,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  two  standard  anemou»eters,  one  self-register  for  ane- 
mometer, one  small  wind-vane,  one  standard  rain-gauge. 

PITTSBURGH,  PA. 

\  Official  number,  41.] 

Latitude 40^  32' 

Lonjritnde 80^02^ 

Mean  barometer  for  year  ending  Septeu^ber  30,  1874 30.017 

Mean  temperature  for  year  ending  September  30,  1874 52^.6 

Amount  of  rain-fiUl  for  year  ending  September  30, 1H74 44,ti6  inches. 
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The  office  remains  in  the  First  N<itional  Bank  building,  and  is  well 
located.  Sergt.  James  B.  Murray  was  relieved  December  23, 1873,  and 
succeeded  by  Sergt.  D.  O'Leary,  who  was  in  turn  relieved  February  28, 
1874,  by  Sergt.  George  H.  Rohe,  who  remains  and  gives  full  satisfac- 
tion. There  are  three  assistants  at  present  on  duty,  of  whom  two  are 
printers,  charged  with  the  issue  of  the  farmers'  bulletins,  which  are  sup- 
plied to  313  post-offices  daily,  except  Sundays.  All  the  men  now  on 
duty  are  hard-working  and  faithful.  One  assistant  has  been  called  in 
for  promotion  during  the  year,  and  three  for  misconduct.  The  station 
was  inspected  in  December,  1873,  and  found  in  such  bad  condition  that 
the  sergeant  in  charge  was  at  once  relieved  and  reduced  to  the  rank  of 
a  private  soldier  for  neglect  of  duty.  All  reports  passing  over  the  Cin- 
cinnati and  Washington  circuit  are  received  here,  and  published  daily  in 
the  several  newspapers. 

PUBLICATIONS. 

Nnmber  of  farmers'  bnUetins  issued  duriDg  the  year  ending  September  30, 

1874 185,822 

Number  of  buUetios  issued  during  the  year  ending  September  30, 1874 9,484 

Number  of  Form  22  issued  during  the  year  ending  September  30,  1874 90 

Number  of  Form  26  issued  during  the  year  ending  September  30,  1874 2,650 

Total 198,046 

INSTRU3IENTS  ON  STATION. 

Two  standard  barometers,  one  standard  thermometer,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  two  stand- 
ard water- thermometers,  one  standard  anemometer,  one  standard  hygro- 
meter, one  self-register  for  anemometer,  one  standard  rain-gauge,  one 
standard  wind-vane. 

PIKE'S  PEAK,  COLO. 

[Official  numher^  99.] 

Latitude ....     38°  48' 

Longitude 104°  59^ 

Sergt.  George  Boehmer  was  relieved  from  charge  of  this  station  Octo- 
ber 20,  1873,  for  gross  mismanagement,  and  succeeded  by  Sergt.  Robert 
Seyboth,  who  remained  until  September  12,  1874,  when  he  was  relieved 
at  hia-  own  request  on  account  of  ill-health  caused  by  exposure,  and 
transferred  to  another  station  where  the  work  was  less  arduous.  Sergt. 
William  Phoedovius,  his  senior  assistant,  was  promoted  to  the  grade  of 
sergeant  and  placed  in  charge  of  the  station.  Five  assistants  have 
been  relieved  during  the  year  and  assigned  to  duty  elsewhere.  Two 
assistants  are  now  on  the  station,  and  will  probably  remain  until  next 
spring  if  the  state  of  their  health  permits.  All  reports  by  mail  have 
been  regularly  forwarded,  and  all  by  telegraph  as  regularly  as  the  con)- 
munication  allowed.  Sergeant  Seyboth  discharged  his  duties  at  this 
isolated  station  in  the  most  satisfactory  manner.  The  station  was  in- 
spected in  June,  1874,  and  found  in  good  condition.  As  the  house  built 
for  the  men  on  the  summit  was  found  too  small  for  their  accommodation 
and  the  storage  of  necessary  supplies,  an  addition  has  been  made  to  it, 
and  the  condition  of  the  men  will  be  much  more  comfortable  the  ensu- 
ing winter  than  it  was  last  season.  The  telegraph-line  has  been  put  in 
good  re[)air,  and  it  is  hoped  that  communication  will  be  maintained 
regularly  hereafter  between  the  summit  and  base.  Full  details  of  the 
daily  life  of  the  men  on  this  station  are  given  in  the  extracts  from  Ser- 
geant Seyboth's  journal,  paper  6. 
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INSTRUMENTS  ON  STATION. 

Three  standard  barometers,  one  standard  thermometer,  two  standard 
minimum  thermometers,  two  standard  maximnm  thermometers,  three 
standard  hygrometers,  four  standard  anemometers,  one  standard  rain- 
gauge,  one  small  wind-vane. 

PHILADELPHIA,  PA. 

[Official  number  J 17.] 

Latitude 39°  57 

Longitude 75«^  ID' 

Mean  barometer  for  year  ending  September  30,  1874 30.067 

Mean  temperatare  for  year  ending  September  30,  1874 52^.5 

Amount  ot  rain-fall  for  year  ending  September  30, 1874 49.32  inches. 

The  office  is  located  in  the  same  building  as  at  the  date  of  last  report, 
and  is  in  the  business  heart  of  the  city.  A  printing-room  has  been 
added  on  the  ground  floor  of  the  building,  which  greatly  increases  the 
facilities  for  performing  the  station  work,  especially  at  night. 

Sergt.  W.  T.  Boyd  was  in  charge  until  transferred  to  another  station, 
September  12,  1874.  He  was  succeeded  by  Sergt.  Robert  Seyboth, 
transferred  here  from  Piiie's  Peak;  Sergt.  E.  W.  Boutelle  is  the  senior 
assistant  on  dutj^,  and  was  in  temporary  charge  of  station  from  the 
time  Sergeant  Boyd  left  until  the  arrival  of  his  successor. 

Two  assistants  have  been  called  in  for  promotion. during  the  year, 
seven  relieved  for  misconduct,  and  one  transferred  to  the  central  office. 
The  station  has  been  especially  unfortunate  in  its  assistants  up  to  this 
date.  There  are  six  assistants  now  on  duty,  of  whom  two  are  printers, 
charged  with  the  issue  of  maps  and  farmers'  bulletins. 

The  issue  of  the  bulletins  began  July  1, 1874,  and  479  post-offices  are 
supplied  regularly.  The  station  was  inspected  in  September,  1874,  and 
found  in  fair  condition.  Speaking  of  the  sergeants  on  duty,  the  in- 
spector remarks : 

Sergeant  Boyd  appears  to  have  been  very  attentive  to  his  office-work,  bat  has  evi- 
dently neglected  the  outside  work.  Sergeant  Boutelle  has  attended  to  his  work  care- 
fully and  faithfully. 

This  is  a  telegraph-station,  being  on  the  line  connecting  the  central 
office  with  the  New  Jersey  coast,  and  two  men  are  required  to  attend  to 
this  part  of  the  work.  190  maps  are  printed  daily,  and  distributed  by 
a  messenger  employed  by  the  Marine  Board  of  Uqderwriters. 

All  reports  passing  over  the  New  York  and  Savannah  circuit  arc 
received  here  and  bulletined  in  the  usual  manner.  The  local  observa- 
tions are  published  weekly  by  the  Board  of  Health  in  excellent  form. 

PUBLICATIONS. 

Number  of  maps  issued  during  the  year  ending  September  30, 1874 5.^,  580 

Number  of  farmers'  bulletins  issued  during  the  year  ending  September  30, 1874.  89, 900 

Number  of  bulletins  issued  during  the  year  ending  September  30,  1874 . .  .•. 9, 464 

Number  of  press-reports  issued  during  the  year  ending  September  30,  1874 147 

Number  of  local  reports  issued  during  the  year  ending  September  :M),  1874 27 

Number  of  Form  15  (manifold)  issued  during  the  year  ending  Septem1>er  30, 1874.  4,027 

Number  of  Form  22  issued  during  the  year  ending  Sept^iuilwr  30,  1874 127 

Number  of  Form  26  issued  during  the  year  ending  September  30, 1874 15(5 

Total 162.428 

INSTRUMENTS   ON   STATION. 

Three  standard  barometers,  two  standard  thermometers,  four  stand- 
ard minimum  thermometers,  one  standard  maximum  thermometer,  one 
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standard  water-thermometer,  one  hygrometer,  one  standard  anemome- 
ter, one  self-register  for  anemometer,  one  standard  rain-gauge,  one 
small  windvaue. 

PORT  HURON,  MICH. 

[Official  number  J 103.] 

Latitude 42<^  58' 

Longitude 82^29' 

*"  Elevation  of  barometer  above  sea-level 630  feet. 

The  station  was  established  July  14,  1874,  by  Sergt.  N.  D.  Lane,  who 
began  reporting  July  25,  since  which  date  there  has  been  no  interrup- 
tion in  the  reports.  The  office  is  located  in  the  southwest  corner  of  the 
second  story  of  the  city-hall,  and  is  within  easy  reach  of  the  telegraph 
and  post-offices  aud  the  principal  business  houses.  The  instrument- 
shelter  is  of  the  standard  pattern,  and  is  in  the  tower  of  the  city-hall. 
The  exposure  for  anemometer  and  wind-vane  on  the  building  is  fair, 
aud  that  of  the  rain-gauge  good.  Free  use  of  the  office-rooms  and  other 
required  facilities  is  given  by  the  city  council.  Cautionary  signals  are 
displayed  from  the  staff  on  the  city-hall,  and  are  visible  from  all  parts 
of  the  harbor.  Cue  signal  only  has  been  ordered  here  since  the  station 
was  opened,  and  that  is  reported  as  fully  verified.  Reports  from  all 
lake  stations  are  received  here  and  published  in  the  usual  manner.  The 
local  press  devotes  a  liberal  amount  of  space  to  the  service,  and  prints 
the  reports  in  excellent  form.  There  is  one  assistant  on  duty,  and  one 
has  been  found  necessary  at  all  cautionary  stations,  owing  to  the  length 
of  time  that  the  office  is  held  open  daily. 

INSTRUMENTS  ON  STATION. 

One  standard  barometer,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  standard  rain-gauge, 
one  standard  wind-vane. 

PORTLAND,  ME. 

[Official  number^  12.] 

»    Latitude 43^40' 

Longitude 70*^  14' 

Mean  barometer  for  the  year  ending  September  30,  1874 29  942 

Mean  temperature  for  year  ending  Sept-eniber  30, 18774 44^.2 

Amount  of  rain-faU  for  year  ending  September  30,  1874 42.23  inches. 

The  office  was  removed  September  30,  1873,  to  Boyd's  Block,  corner 
of  Middle  and  Exchange  streets,  and  is  located  on  the  third  floor. 

Sergt.  A.  B.  Williams  was  in  charge  until  August  29,  1871,  when  he 
was  called  in  for  discharge,  and  succeeded  by  Sergt.  A.  K.  Thoriiett,  who 
still  remains  in  charge.  One  assistant  has  been  ordered  in  for  promo- 
tion during  the  year;  another  instructed  man  was  sent  to  repluce  him, 
aud  still  remains. 

The  station  was  inspected  in  the  latter  part  of  February,  1874,  and 
found  in  fair  condition  only.  Since  February  4,  1874,  re[)orts  from  live 
other  stations  are  received  here  in  the  morning  and  aftcrno  >:!,  and 
from  twenty-five  at  midnight. 

Thirty-two  cautionary  signals  have  been  displayed,  of  whicli  twenty- 
five  are  reported  as  verified  at  the  station. 

Kelative  to  the  storm  of  October  7,  1873,  the  sergeant  remnrks:  "No 
damage  reported,  but  the  heaviest  sea  known  for  years."    Ot  storm  of 
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October  20  and  21,  1873 :  "  New  York  and  Boston  steamers  remained 
in.  Saint  John's  steamer,  coming  to  this  place,  encoantered  gale  and 
was  damaged."  Of  storm  of  November  17,  18,  and  19,  1873:  "  Steam- 
ers and  vessels  remained  in ;  those  at  sea  sustained  considerable  dam- 
age ;  one  of  the  severest  storms  at  sea  for  years."  Of  the  storm  of  April 
20,  30,  and  May  ],  1874:  "Schooner  H.  A.  Chase  set  sail  while  signals 
were  flying,  and  sunk  in  sight  of  all,  a  short  distance  outside  of  harbor, 
with  the  loss  of  all  hands." 

PUBLICATIONS. 

Number  of  bnlletiDS  issned  dnrinj;  the  year  ending  September  30,  1874 3, 729 

Number  of  Form  25  (manifold)  issued  during  the  year  ending  September  30, 

1874 805 

Number  of  Form  22  issued  during  the  year  ending  September  30, 1874 53 

Total 4,587 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard watta-thermometer,  one  standard  hygrometer,  two  standard  anemo- 
meters, one  self-register  to  anemometer,  one  standard  rain-gauge,  one 
standard  windvane. 

PORTLAND,  O. 

{Official  number y  74.] 

Latitude 46<^  30' 

Longitude 122^  27' 30" 

Mean  barometer  for  year  ending  September  30,  1874 30.083 

Mean  temperature  for  j  ear  ending  September  30.  1874 52^.8 

Amount  of  rain-fall  for  year  ending  September  30, 1864 43.69  inches. 

The  office  was  moved  December  22,  1873,  to  its  present  location,  at 
thg  southwest  corner  of  Washington  and  Front  streets.  It  is  on  the 
upper  floor  of  a  three-story  building,  with  a  good  roof  exposure  for  the 
wind-vane  and  anemometer,  and  a  northern  exiwsure  for  the  instrument- 
shelter.  It  is  in  the  business  portion  of  the  city,  near  the  public  offices 
and  buildings.  Sergt.  J.  E.  Evans  remains  in  charge,  with  the  same'as- 
sistant  who  was  on  duty  at  last  report.  Both  men  are  highly  com- 
mended by  the  inspecting-oflBcer,  who  visited  the  station  in  August, 
1874.  There  has  been  occasioiml  delay  in  forwarding  mail  reports,  but 
the  telegraphic  ones  have  been  sent  promptly  and  regularly  when  the 
line  was  in  working  order.  The  sergeant  reports  as  follows  in  reference 
to  the  interest  manifested  in  the  service:  "The  public  interest  in  the 
service  has  increased  greatly  within  the  last  year,  as  it  is  considered  of 
great  advantage  to  the  State  that  three  reports  daily  are  telegraphed 
from  this  city  and  bulletined  in  all  the  eastern  cities  where  stations 
are  established,  thereby  giving  the  people  of  other  States  an  oppor- 
tunity to  know  that  the  climate  of  Oregon  is  mild,  and  does  not  have  as 
much  niinfall  as  is  generally  supposed.'' 

Tlie  inspector  reports  as  follows  on  the  condition  of  the  station :  "  The 
office-rooms,  instruments,  books,  records,  &c.,  are  in  first-class  condi- 
tion. All  recoixis  are  up  to  date,  letters  properly  indorscKi  and  filed,  cir- 
culars and  orders  clean,  and  neatly  filed."  The  daily  papers  publish  all 
local  reports  and  the  monthly  means  and  weather  review. 
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INSTRUMENTS   ON    STATION. 

Two  standard  barometers,  two  standard  thermometers,  two  standard 
minimum  thermometers,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  self-register  for  ane- 
mometer, one  standard  rain-gauge,  two  small  wind- vanes. 

PUNTA  RASSA,  FLA. 

[Official  number y  59.) 

Latitude 26°  29^ 

Longitude e-i^  10' 

Meau  barometer  for  year  ending  September  30, 1874 liO^^.O.'?? 

Mean  temperature  for  year  ending  September  30, 1874 73°.5 

Amount  of  rain-fall  for  year  ending  September  30, 1874 44.45  inches. 

No  change  has  been  made  jn  the  location  of  the  office  since  date  of 
last  report.  Sergt.  M.  J.  Shanefelter  remains  in  charge.  All  reports 
have  been  made  satisfactorily  and  as  promptly  as  the  somewhat  Imper- 
fect mail  and  telegraphic  facilities  would  permit.  Private  E  K.  Moore, 
who  was  on  dut^^  as  assistant,  died  October  18,  1873,  at  Key  West, 
where  he  had  been  sent  for  proper  medical  treatment.  lie  was  an  in- 
telligent, fnithful  man,  steady  in  his  habits,  and  prompt  in  the  discharge 
of  duty.  The  present  assistant  bas  been  on  duty  since  December  9, 
and  has  given  satisfaction. 

The  following  report  of  the  cyclone  of  October  6  and  7, 1873,  is  given 
in  the  words  of  Sergeant  Shanefelter  : 

Dnring  the  afternoon  of  the  5th  the  barometer  fell  steadily  and  constantly,  reaching 
5J9.77  by  midnight.  Fresh,  increasing  t<i  brisk  winds  from  the  east.  Upper  clonds 
hidden  ;  lower  stratus  aud^  nimbus  moving  rapidly  with  the  surface-winds.  On  the 
6th,  barometer  continued  to  fall  rapidly,  accompanied  with  four-quarter  cirro-stratus 
clonds,  moving  slowly  from  the  south. 

Nimbus  (scud-clouds)  arose  from  the  east  after  8  a.  m.,  moving  rapidly  with  the 
surface-winds;  li^ht  drizzly  rain  falling  at  short  intervals;  wind  from  the  southeast 
and  east,  brisk  velocity,  and  rapidly  increa**ing  to  high.  After  10  a.m.,  barometer 
began  to  fall  more  and  more  rapidly  ;  upper  clouds  becoming  hidden,  scud-clouds, 
nimbus,  and  stratus  flying  very  low  and  rapi«lly  with  the  surface- winds;  vane  very 
unsteady;  wind  fluctuating  between  the  points  east  and  southeast,  and  rapidly  in- 
creasing in  velocity  ;  drizzly  rain  continuing  to  fall  at  intervals. 

After  4  p.  m.  heavy  rain  fell,  (during  ten  minutes;)  blowing  at  sixty-four  miles  per 
hour  from  the  southeast,  sweeping  all  before  it ;  barometer  29.10,  and  falling  with  great 
rapidity  ;  top  part  of  anemometer  blown  otf  and  disappeared  ;  water  11  feet  above  mean 
tide ;  all  laud  flooded,  even  the  highest  points ;  sea  very  rough,  waves  10  feet  high  in  har- 
bor. Wind  from  the  southeast  and  south,  with  velocity  increasing  to  about  seventy-tive 
miles  per  hour,  until  about  8.45  p.  m.  Barometer  2S,S'^  at  6.10  p.  m.,  28.()3  at  7.15,  28.57 
at  7.43, 28.43  at  8.25,  and  28.40  at  8.45  p.  m.,  when  the  wind  lulled  and  banmieter  began 
to  rise  rapidly,  very  suddenly  ;  wind  north  (having  shifted  by  the  west)  at  9  p.  m.,  and 
barometer  having  risen  to  28.56.  Suddenly,  shortly  after  9  p.  m.,  began  blowing  from 
the  northwest  with  fearful  velocity,  increasing  to  about  ninety  miles  per  hour,  (and 
accompanied  with  heavy  fall  of  rain  <luring  about  fifteen  minutes.) 

After  lip.  m.  began  blowing  more  steady,  and  rain  fell  at  longer  intervals.  Water 
14  feet  above  mean  tide  at  9  p.  m.  Barometer  still  rising  on  the  7th,  and  wind  decreas- 
ing in  velocity,  and  a  little  drizzling  rain  falling  at  intervals.  Began  clearing  up 
after  2.15  a.  m.  Sky  almost  entirely  clear  by  5  a.  m. ;  wind  brisk  and  from  the  north- 
west. At  6  a.  m.  wind  from  the  north  and  fresh  ;  fair  bat  very  cool,  temperature  haviug 
fallen  to  66^. 

DAMAGES. 

Signal  service:  Total  loss  of  two  broken  chairs,  stove  and  fixtures, dipper,  water- 
bucket,  wash-basin,  fire-shovel,  wall-tent  and  fly,  one-fuurth  ton  of  coal,  cord  of  wood, 
ax  and  helve,  hatchet  and  helve,  lumber  forming  frame  of  wall-tent,  and  top  part  (cups 
and  arms)  ot  anemometer,  all  swept  away  by  the  sea. 

Personal :  Wearing-apparel,  bed-clothes  and  provisions,  valued  at  $100,  swept  away 
by  the  sea. 
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Telegraph  compaoy:  Wharf  and  cattle-pen  swept  away,  cistern  damaged;  also 
building,  amouDtingin  all  to  $1,500. 

Manager  telegraph-office :  Hogs  and  chickens  drowned  and  wearing-apparel  mnch 
damaged— $150. 

Joseph  Sawyer,  (Panta  Rassa:)  Clothes,  chickens,  and  small  bnilding  lost — $150. 

Senor  Antonio,  (Punta  Rassa :)  Clothes,  provisions,  small  building,  and  other  articles 
lost ;  also  boat  damaged— $300. 

Smack  Minnie,  with  cargo  of  fish,  ashore  near  El  Esterro  River,  six  miles  from  Punta 
Rassa ;  can  be  got  off.    Dami^^ :  Mast  cut  out,  fish  entire  loss— $2,000. 

El  Esterro  fishery  entirely  destroyed — $1,000. 

Small-boat  (name  unknown)  capsized  aud  lost,  crew  saved,  two  miles  from  Punta 
Rassa— $700. 

Schooner  Beauregard  high  and  dry  ashore  on  Sinabel  Island,  two  and  a  quarter  miles 
southwest  from  Punta  Rassa;  can  be  got  off— $500.    Not  injured. 

Steamer  Huntress  sunk  by  Sinabel  Island,  two  and  a  quarter  miles  southwest  from 
Punta  Rassa.    Total  loss,  w^ith  cargo  aboard—  $30,000. 

Dr.  Hunter,  Sinabel  Island  :  Liossof  buildings,  lumber,  provisions,  boats,  &c. — $75,000. 

Captivo,  Punctillio-Blanco,  and  Gasparral  fisheries.    Total  loss,  $3,000. 

The  United  States  revenue-cutter  Northern  was  at  Punta  Rassa  during  the  whole  of 
the  cyclone,  had  four  anchors  out,  and  kept  full  head  of  st-eam.  Not  damaged  ;  ntood 
it  splendidly,  but  tried  her  very  much.  No  lives  known  to  be  lost  about  here.  Several 
houses  blown  down  at  Fort  Myers. 

The  station  was  inspected  in  January,  1874,  and  found  in  excellent 
condition  so  far  as  records  and  men  were  concerned. 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one 
standard  water-thermometer,  one  standard  hygrometer,  one  standard 
anemometer,  one  self-register  for  anemometer,  one  standard  wind- vane, 
one  standard  rain-gauge. 

EOCHESTER,  N.  Y. 

[Offidul  number,  32.] 

Latitude 43^  Oft' 

Longitude 77^  51' 

Mean  barometer  for  the  year  ending  September  30,  1874 29. 991 

Mean  temperature  for  the  year  ending  Sept^ml>er  30,  1H74. .  46^.  5 

Amount  of  rain-fall  for  the  year  endiug  September  30,  lt574.  47.17  inches. 

The  office  still  remains  in  Powei-'s  Block,  and  is  satisfactorily  located. 
Sergt.  F.  M.  M.  Beall  was  in  charge  of  station  until  August  17,  1874, 
when  he  was  transferred  to  the  central  office  and  succeeded  by  Sergt. 
L.  E.  Sebree.  Both  sergeants  have  given  satisfaction  by  the  prompt- 
ness and  regularity  of  their  reports.  One  assistant  was  called  in  for 
promotion  during  the  year.  At  prcvsent  there  are  two  assistants  on 
duty,  the  work  having  recently  been  found  too  arduous  for  a  single  one. 
The  station  was  inspected  in  July,  1874,  and  everything  found  in  excel- 
lent condition,  the  instruments  being  in  good  order  and  well  cared  for, 
the  reports,  &c.,  also  being  well  ke|>t  up,  aud  poste<i  in  a  very  prompt 
manner.  Nineteen  cautionary  signals  have  been  displayed,  of  which 
fourteen  are  reported  as  verified  at  the  station.  Of  one  of  the  storms 
for  which  signals  were  displayed,  that  of  October  20,  1870,  the  sergeant 
remarks : 

The  storm  was  accompanied  by  a  heavy  rain  and  northerly  wind,  making  it  very 
dangerous  for  south  coastwise  vessels,  of  which  a  number  are  reported  wrecked.  Rain- 
storm lasted  sixty  and  a  half  hoars. 

During  the  past  half-year  the  sergeant  has  been  summoned  before 
the  different  local  courts  with  weather  records  to  give  information  bear- 
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ing  on  cases  pending  nine  different  times^  and  it  has  been  considered 
that  the  information  obtained  from  the  records  had  more  or  less  influ- 
ence in  the  result  of  each  case. 

PUBLICATIONS. 

Number  of  bnUotins  issned  daring  year  ending  September  30,  1874 7, 009 

Number  of  press-reports  issued  during  year  ending  September  30,  1874 1, 388 

Number  of  maps  issued  during  year  ending  September  30,  1874 4, 085 

Number  of  Form  15  (manifold)  issued  during  the  year  ending  September  30, 

1874 4,903 

Number  of  Form  22  (manifold)  issued  daring  the  year  ending  September  30, 

1874 201 

Total 17,586 

INSTEUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  two  standard 
minimum  thermometers,  one  standard  maximum  thermometer,  one 
standard  hygrometer,  one  standard  anemometer,  one  self-register  for 
anemometer,  one  standard  windvane,  one  standard  rain-gauge. 

SALT  LAKE  CITY,  UTAH. 

[Official  number y  70.] 

Latitude 41°  10' 

Longitude 112^  00' 

Elevatiou  of  barometer  above  sea-level 4, 350  feet. 

The  Station  was  established  March  19, 1874,  by  Sergt.  S.  W.  Beall, 
and  took  the  place  of  Corinne  station,  abandoned  on  that  date. 

The  oflBce  is  located  at  the  southeast  corner  of  East  Temple  and  First 
Sonth  streets,  on  the  upper  floor  of  the  building.  The  roof-exposure 
for  instruments  is  a  good  one,  and  the  instrument-shelter  is  well  built 
and  properly  placed. 

The  rod  of  the  wind-vane  passes  through  the  roof  and  registers  on  the 
ceiling  of  the  oflSce.  Sergeant  Beall  was  transferred  to  another  station 
June  30,  1874,  and  succeeded  by  Sergt.  W.  B.  Webster,  who  still  re- 
mains. One  assistant  has  been  called  in  during  the  year  for  promotion. 
The  present  assistant  is  favorably  mentioned  for  attention  to  duty.  The 
station  was  inspected  in  August,  1874,  and  found  in  fair  condition. 

All  reports  passing  over  the  Chicago  and  San  Francisco  circuit  are 
received  here  and  published  by  the  daily  press. 

PUBLICATIONS. 

Number  of  bulletins  issued  from  March  19, 1874,  to  September  30, 1874 620 

Number  of  press-reporte  issued  from  March  19,  1874,  to  September  30,  1874 274 

Number  of  Form  22  issued  from  March  19,  1874,  to  September  30, 1874 -..  21 

Number  of  local  report*  issued  from  March  19, 1874,  to  September  30,  1874 77 

Total 992 

INSTEUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  self- register  for  ane- 
mometer, one  standard  rain-gauge,  one  small  wind-vane. 

31  w 
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SAN  DIEGO,  CAL. 

[Official  number,  75. J 

Latitode 32°  44'  41" 

Longitude 117°  08'  00" 

Mean  barometer  for  the  year  ending  September  30, 1874 30. 017 

Mean  temperature  for  the  year  ending  September  30, 1874..  59°.  9 

Amount  of  rain-fall  for  the  year  ending  September  30, 1874.  15. 10  inches. 

No  change  has  been  made  in  the  location  of  office  since  last  report, 
and  Sergt.  J.  B.  Wells  continues  in  charge.  All  reports  have  been 
made  regularly  and  satisfactorily.  Owing  to  the  ill-health  of  Sergeant 
Wells  it  was  found  necessary  in  March,  1874,  to  send  an  assistant  to 
the  station  to  guard  against  any  interruption  of  the  reports.  The  sta- 
tion was  inspected  in  September,  1874,  and  found  in  excellent  condition. 
The  citizens  manifest  considerable  interest  in  the  working  of  the  office, 
and  the  daily  newspapers  print  the  local  reports  in  full. 

PUBLICATIONS. 

Number  of  press-reports  issued  during  the  year  ending  September  30, 1874 804 

Number  of  local  reports  issued  during  the  year  ending  September  30, 1874 346 

Number  of  Form  22  issued  during  the  year  ending  September  30, 1874 12 

Total 1,162 

INSTRUMENTS  ON    STATION. 

Two  standard  barometers,  one  standard  thermometer,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  self-register  for  ane- 
mometer, one  standard  wind-vane,  two  standard  rain-gauges. 

SANDY  HOOK,  N.  J. 

[Official  number,  112.] 

Latitude 4(P  28' 

Longitude 74°  01' 

Elevation  of  barometer  above  sea-level 23  feet. 

The  station  was  established  December  10,  1873,  by  Sergt  John  R. 
Williams,  who  remained  in  charge  until  July  20,  1874,  when  he  was 
succeeded  by  Sergt.  J.  J.  Nanry.  One  assistant  was  called  in  for  reported 
misconduct  September  2,  1874,  and  another  man  sent  to  replace  him 
Both  men  on  duty  are  fair  telegraph  opera  tors. 

The  office  was  located  in  Life-Saving  Station  No.  1  until  May  29, 
when  it  was  removed  to  a  more  desirable  position  in  the  building  of  the 
Engineer  Corps,  formerly  occupied  by  the  commanding-officer  of  the 
forces  employed  in  constructing  a  fort  at  that  point,  where  theex|)osure 
for  instruments  and  the  facilities  for  displaying  signals  are  greatly  im- 
proved. 

The  station  is  supplied  with  a  complete  outfit  for  using  International, 
signals,  and  is  in  direct  telegraph  communication  with  the  central  office. 

Eighteen  cautionary  signals  have  been  displayed  during  the  year,  of 
which  number  twelve  are  reported  as  fully  verified  at  the  station.  The 
station  was  inspected  in  March,  1874,  before  its  removal  from  its  orig- 
inal location,  and  found  in  good  condition,  so  far  as  the  office  records 
and  internal  management  were  concerned. 
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INSTRUMENTS  ON  STATION. 

One  standard  barometer,  one  standard  thermometer,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  small  wind-vane,  one 
standard  rain-gauge. 

SAN  FRANCISCO,  CAL. 

[Official  number,  29. j 

Latitude 37°  47'  35" 

Longitude 15^  26'  15" 

Mean  barometer  for  the  year  endiu^  September  30,  1874 30.022 

Mean  temperature  for  the  year  ending  September  30,  1874 55^.5 

Amount  of  rain-fall  for  the  year  ending  September  30, 1874.. 24.67  inches. 

The  location  of  the  office  remains  as  at  last  report,  and  cannot  well 
be  improved.  Sergt.  W.  B.  Webster  was  in  charge  until  transferred  to» 
another  station,  June  30, 1874,  when  he  was  succeeded  by  Sergt.  S.  W. 
Beall.  No  change  has  been  made  in  the  assistants  during  the  year.  All 
reports  have  been  made  regularly  and  satisfactorily.  The  station  was 
inspected  in  August,  1874,  and  found  in  excellent  condition.  The 
only  reports  received  here  are  those  passing  over  the  Chicago  and  San 
Francisco  circuit,  and  only  the  local  observations  are  published  by  th& 
daily  press. 

PUBLICATIONS. 

Number  of  bulletins  issued  during  the  year  ending  September  30, 1874 2, 216 

Number  of  Form  22  issued  during  the  year  ending  September  30, 1874 46 

Total 2,262 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one 
standard  water-thermometer,  one  standard  hygrometer,  one  standard 
anemometer,  one  self-register  for  anemometer,  one  standard  wind-vane^ 
two  standard  rain-gauges. 

SANTA  Ffi,  N.  MEX. 

[Offi^cial  number  J  69.] 

Latitude 35^41' 

Longitude 106°  10' 

Mean  barometer  for  year  ending  September  30,  1874 . .  29.772- 

Mean  temperature  for  year  ending  September  30, 1874 48^.8 

Amount  of  rain-faU  for  year  ending  September  3(\  1874 15.80  inches. 

No  change  has  been  made  in  the  location  of  the  ofi^ce  during  the  year. 
Sergt.  John  P.  Olum  was  ordered  in,  December  15^  1873,  for  dischargje, 
and  was  succeeded  by  Sergt.  William  McElroy,  who  still  remains  in 
charge.  The  mail-reports  from  this  station  have  been  forwarded  with 
regularity  since  Sergeant  McElroy  assumed  charge,  but  the  telegraphic 
reports  have  been  irregular,  owing  to  frequent  interruptions  in  the  com>- 
mnnicatiou  between  Santa  F6  and  Pueblo.  The  station  has  not  been 
inspected  since  last  report. 
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PUBLICATIONS. 

Number  of  morning  press-reports  issued  during  the  year  ending  September  30, 

1874 221 

Number  of  Form  22  issued  during  the  year  ending  September  30, 1874 8 

Total 229 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  three  standard  thermometers,  three  stand 
ard  minimum  thermometers,  two  standard  maximum  thermometers,  one 
standard  hygrometer,  one  standard  anemometer,  one  self  register  for 
anemometer,  one  standard  rain-gauge,  one  standard  wind-vane. 

SAVANNAH,  GA. 

[Official  number y  22. J 

Latitude 32^05' 

Longitude , «P  08' 

Mean  barometer  for  year  ending  September  30, 1874 30. 106 

Mean  temperature  for  year  ending  September  30,  1874 65^.9 

Amount  of  rain-fall  for  year  ending  September  30,  1874 63.14  inches. 

The  office  remains  at  the  corner  of  Bull  and  Bay  streets,  and  the  loca- 
tion could  not  be  improved  for  the  exposure  of  instruments  and  the  display 
of  signals.  Sergt.  J.  O.  Manson  was  transferred  to  another  station  Feb- 
ruary 25, 1874,  and  succeeded  by  Sergt.  W.  S.  Popple,  who  continues  in 
charge,  and  under  whose  energetic  management  the  usefulness  of  the 
station  has  been  largely  increased.  One  assistant  has  been  called  in 
for  promotion  and  one  for  misconduct  during  the  year.  Two  assistunts 
are  now  on  duty,  and  are  necessary  for  the  proper  performance  of  the 
station  work.  Sergeant  Popple  is  a  fair  telegraph-operator,  lieports 
from  the  Florida  and  West  Indian  stations  are  transferred  here  to  the 
New  York  circuit,  of  which  this  station  is  the  southern  terminal.  All 
reports  passing  over  the  circuit  are  received  here,  and  published  in 
creditable  form  by  the  newspapers.  The  station  was  inspected  in  De- 
cember, 1873,  and  found  in  good  condition.  Six  cautionary  signals  have 
been  displayed,  of  which  four  are  reported  as  fully  verified  at  the  sta- 
tion. 

The  sergeant  reports  that  the  committee  appointed  by  the  Chamber 
of  Commerce  has  rendered  valuable  service  in  connection  with  the  man- 
agement of  the  station.  They  have  also  aided  in  many  other  important 
matters,  which  have  tended  to  bring  the  station  into  intimate  relations 
with  the  business  circles  of  the  place,  which  had  not  before  then  been 
the  case.  Since  the  1st  of  May,  1874,  reports  from  the  Mississippi  Val- 
ley have  been  received  at  this  station.  These  reports  were  urgently 
sought  for  by,  and  furnished  at  the  request  of,  the  members  of  the  Cham- 
ber of  Commerce,  the  Cotton  Exchange,  and  other  leading  and  influen- 
tial citizens  of  Savannah. 

To  further  the  shipping  and  mercantile  interest  by  aiding  in  the  dis- 
play of  cautionary  signals,  at  the  urgent  request  of  leading  merchants 
and  shippers,  the  members  of  the  Chamber  of  Commerce  and  Cotton 
Exchange,  a  st.ation  has  recently  been  established  at  Tybee  Island, 
.eighteen  miles  down  the  river  on  the  coast.  This  island  being  the  point 
at  which  nearly  all  vessels  for  this  port  receive  waiting  and  sailing  or- 
ders, the  importance  of  the  station  is  great,  and  the  community  strongly 
approve  of  it,  and  say  that  it  has  largely  increased  the  safety  of  their 
marine  interests  and  added  to  the  safety  and  value  of  their  port. 
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PUBLICATIONS. 

Number  of  maps  issued  dnring  year  endini;  September  30, 1874 4, 003 

Nnmber  of  bulletins  issued  during  ^ear  ending  September  30,  1874 6,950 

Number  of  press-reports  issued  during  year  ending  September  30,  1874 319 

Nnmber  of  local  reports  issued  during  year  ending  September  30,  1874 616 

Number  of  Form  22  issued  during  year  ending  September  30, 1874 55 

Total 11,943 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimam  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard water-thermometer,  one  standard  hygrometer,  two  standard  ane- 
mometers, one  self-register  for  anemometer,  one  standard  rain-gauge,  one 
standard  wind-vane. 

SHREVBPOKT,  LA. 

\Offioial  number,  72.] 

Latitude •       32°  30^ 

Longitude 93^  45' 

Mean  barometer  for  year  ending  September  30,  1874 30. 050 

Mean  temperature  for  year  ending  September  30, 1874 66o.2 

Amount  of  rain-fall  for  year  ending  September  30, 1874 63.08  inches. 

No  change  has  been  made  during  the  3'ear  in  the  location  of  the  office. 
Private  J.  G.  Lyn<*h  was  in  charge  of  station  alone  from  the  death  of 
Sergeant  Coyle  until  November  24,  1873,  when  Sergt.  James  O'Dowd 
was  assigned  to  the  station.  Private  Lynch  attended  to  the  work  faith- 
fully and  steadily,  and  all  reports  were  promptly  forwarded.  Sergeant 
O'Dowd  has  been  in  poor  health  a  portion  of  the  time,  and  his  reports 
in  consequence  have  been  delayed.  Private  Lynch  was  called  in  for 
promotion  in  July,  and  his  successor  was  relieved  for  misconduct  after 
a  month's  duty.  The  present  assistant  is  favorably  mentioned  for  atten- 
tion to  duty.  The  station  was  inspected  in  February,  1874,  and  found 
in  fair  condition.  The  river-gauge  constructed  last  year  has  been  washed 
away  and  is  not  yet  replaced.  Reports  from  other  stations  are  not  re- 
ceived here,  but  the  local  reports  are  regularly  published  in  the  local 
press. 

INSTBUMBNTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard water-thermometer,  one  standard  hygrometer,  two  standard  ane- 
mometers, one  self-register  for  anemometer,  one  standard  rain-gauge,  one 
small  wind-vane. 

SPEINGFIELD,  MASS. 

[Official  number  J  110.] 

Corporal  John  G.  Murray  has  remained  in  charge  during  the  whole 
year,  and  performed  his  duties  satisfactorily  and  promptly.  Observa- 
tions are  not  made  at  this  station,  the  work  being  limited  to  the  printing 
a^d  distribution  of  farmers' bulletins. .  Eighty-six  offices  are  supplied 
with  two  copies  daily,  except  Sundays.  Since  last  report  46,034  bulle- 
tins have  been  distributed.  The  Synopsis  and  Probabilities  are  received 
from  Washington  at  12.45  a.  m.,  and  the  average  time  of  mailing  the 
printed  copies  has  been  3.30  a.  m.  The  office  remains  in  the  Kepubli- 
can  building,  and  was  inspected  in  February,  1874,  and  found  in  excel- 
lent condition. 
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SQUAN  BEACH,  N.  J. 

[Official  number^  114.] 

Latitude A(P  08' 

Longitude 74^  0\' 

Elevation  of  barometer  above  sea-level 23  feet. 

The  station  was  established,  December  10, 1873,  by  Serprt.  D.  M.  Ken- 
nedy, who  still  remains  in  charge,  with  one  assistant.  Both  men  are 
fair  telegraph -operators,  and  thoroughly  competent  to  perform  their  da- 
ties.  One  assistant  was  relieved  in  July,  for  miscondact.  The  office  is 
on  the  second  floor  of  the  life-saving  station,  and  is  of  the  same  general 
character  as  at  the  stations  on  the  coast  already  described.  The  instm- 
ment-shelter  isof  thestandard  portable  pattern  and  elevated  fonrfeetfrom 
the  ground.  The  anemometer  and  wind-vane  are  on  poles  erected  near 
the  building  and  well  exposed.  A  complete  set  of  International  signal- 
flags  is  at  the  station,  and  the  men  are  instructed  in  their  use.  Ten  cau- 
tionary signals  have  been  displayed,  of  which  eight  are  reported  as  veri- 
fied at  the  station.  The  oflBce  is  in  direct  telegraphic  communication 
over  the  signal-line  with  the  central  office,  and  reports  regularly  all 
passing  shipping  and  all  disastersto  vessels  in  addition  to  the  usual  me- 
teorological observations.  The  station  was  inspected  in  March,  1874, 
and  found  in  good  condition. 

INSTRUMENTS  ON  STATION. 

One  standard  barometer,  one  standard  thermometer,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  small  ^ind-vane,  one 
standard  rain  gauge. 

SAINT  LOUIS,  MO. 

[Official  number  J  66.] 

Latitude 38^  37'  28" 

Lougitude 90^  15'  16" 

Meau  barometer  for  year  ending  September  30, 1874 30. 050 

Mean  temperature  for  year  ending  September  :J0,  1874 56^^.1 

Amoant  of  rain-fall  for  year  ending  September  30, 1874 42. 93  incheB. 

The  office  remains  in  the  building  of  the  Saint  Louis  Life-insurance 
Gom))any,  at  the  corner  of  Sixth  and  Locust  streets,  and  is  admirably 
located. 

Two  rooms  are  occupied,  one  as  an  office  and  the  other  as  a  printing- 
room,  the  latter  being  furnished  free  of  cost  by  the  insurance  company. 
Sergt.  E.  H.  Singleton  was  relieved  from  charge  of  the  station  October 
2,  1873,  and  succeeded  by  Sergt.  W.  O.  Bailey,  who  had  been  on  duty 
as  senior  assistant  for  some  months  previously.  He  was  transferred 
to  another  station  January  29, 1874,  and  Sergt.  S.  S.  Bassler  left  in 
charge  until  May  27,  1874,  when  he  was  reliev^  for  irregular  conduct, 
and  succeetled  by  Sergt.  George  Prender,who  still  remains  and  manages 
the  Station  satisfactorily. 

Numerous  changes  in  the  assistants  have  been  made  during  the  year 
for  vaiious  reasons,  but  it  is  believed  that  the  present  force  is  composed 
of  steiidy,  reliable  men.  One  assistant  has  been  called  in  for  promotion, 
four  transferred  to  duty  elsewhere,  two  called  in  for  discharge,  and 
three  relieved  for  misconduct.    At  present  there  are  six  assistants  on 
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doty,  and  complaint  is  made  that  the  amount  of  work  done  is  too  great 
for  this  force.  Three  of  the  men  are  printers,  charged  with  the  issue  of 
maps  and  farmers'  bulletins ;  468  post-offices  aresujiplied  daily  with  the 
bulletins,  and  the  maps  are  distributed  to  most  of  the  prominent  public 
places  in  the  city.  Corporal  Fleming  is  the  senior  assistant.  The  sta- 
tion was  inspected  in  March,  1874,  and  again  in  September,  1874.  At 
the  first  inspection  matters  were  found  in  a  very  unsatisfactory  condi- 
tion, and  several  changes  in«  the  working-force  were  made  with  good 
results.  At  the  second  inspection,  the  officer  reports  very  favorably  of 
the  appearance  of  the  office  and  records,  and  compliments  Sergeant 
Prender  for  his  zeal  and  general  attention  to  difty.  His  monthly  re- 
port* to  the  central  office  have  been  n)ade  out  with  esi^ecial  care  and 
neatness..  Referring  to  the  public  interest  in  the  working  of  the  office, 
the  sergeant  says : 

AU  claseee  of  people  ia  tbis  city  appear  to  be  deeply  interested  in  tbe  work  of  the 
signal  service,  and  business  men  are  more  or  less  governed  by  the  daily  predictions. 

Tourists  include  tbis  office  among  tbe  places  wortby  of  inspection  and  examination  ; 
strangers  of  note  frequently  call ;  pleasure  parties  appoint  committees  to  consult  tbe 
observer;  parents  bring  their  sons  here  to  receive  their  first  instructions  in  meteorolo^ijy ; 
scienti6c  gentlemen  compare  their  observations  with  tbe  official  records.  Indirectly 
tbe  valne  of  property  is  determined  here,  for  no  important  sale  occurs  until  tbe  signal- 
office  is  consulted  in  regard  to  tbe  weather.  Invalids  needing  tbe  invigorating  in- 
fluence of  tho^open  air  ask  advice.  To  insurance  agents  the  proSabilities  and  bnllctius 
are  indispensable.  Parties  contemplating  a  change  of  residence  hasten  or  postpone 
tbe  transfer  of  goods  in  the  faith  of  tbe  Signal  Bureau. 

Through  the  instrumentality  of  tbis  service  the  artist  determines  in  advance  bis 
patronage  and  profits ;  tbe  hearts  of  the  little  ones  pic-nic  bent  beat  high  or  low ;  none 
are  free  from  its  influence. 

The  daily  newspapers  devote  a  liberal  amount  of  space  to  the  publica- 
tion of  reports  daily  and  monthly,  and  give  them  in  excellent  form.  All 
reports  passing  over  the  Chicago  and  Cincinnati  circuit  are  received 
here,  and  those  from  stations  to  the  west  and  southwest  are  transferred 
to  the  central  office. 

PUBLICATIONS. 

Number  of  farmers'  bulletins  issued  during  tbe  year  ending  September  30, 1874  413, 342 

Number  of  bulletins  issued  during  tbe  year  ending  September  30, 1874 12, 037 

Number  of  maps  issued  during  tbe  year  ending  September  30, 1874 53,731 

Number  of  local  reports  issnod  during  tbe  year  ending  September  30, 1874 . . .  927 

Number  of  Form  22  issued  during  tbe  year  ending  September  30, 1874 318 

Number  of  Form  26  issued  during  tbe  year  endiug  September  30, 1874 3, 106 

Total 483,461 

INSTRUMENTS   ON  STATION. 

Two  standard  barometers,  one  standard  thermometer,  one  standard 
maximum  thermometer,  one  standard  minimum  thermometer,  two  stand- 
ard water  thermometers,  one  standard  hygrometer,  two  standard 
anemometers,  one  self-register  for  anemometer,  one  standard  wind- vane, 
one  standard  rain-gauge. 

SAINT  MICHAELS,  ALASKA. 

[Official  numbeTj  119.] 

Latitnde 63°  48' 

Lougitude 162°  10' 

Private  Lucien  M.  Turner  was  ordered,  March  18,  1874,  to  proceed  to 
this  point  to  open  a  station  of  observation.  He  left  San  Francisco  in 
April,  fully  provided  with  all  necessary  instruments  and  other  supplies. 
He  reports  his  arrival  here  on  May  25,  after  a  passage  of  38  days  from 
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San  Francisco,  with  all  instrnments  in  good  condition  except  one  barom- 
eter, which  was  accidently  broken.  An  instrument-shelter  has  been 
constructed  as  nearly  of  the  standard  pattern  as  the  facilities  of  the 
place  would  allow,  and  the  anemometer,  wind- vane,  and  rain-gauge  are 
well  exposed. 

Detailed  reports  from  this  station  cannot  be  received  until  the  sum- 
mer of  1875. 

In  addition  to  meteorological  observation's,  Private  Turner  is  instructed 
to  make  a  collection  of  specimens  in  natural  history  for  scientific  pur- 
poses. , 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  three  stand- 
ard minimum  thermometers,  one  standard  maximum  thermometer,  one 
standard  hygrometer,  one  standard  anemometer,  one  standard  rain- 
gauge. 

SAINT  PAUL'S  ISLAND,  ALASKA. 

[Official  number y  120.] 

Latitnde 57^  38' 

LoDgitude 169°  SC 

Elevation  of  barometer  above  sea-level unkuown. 

Private  C.  P.  Fish  remains  in  charge,  and  his  full  reports  to  July  4, 
1874,  have  been  received  at  the  central  office.  As  he  can  only  commu- 
nicate once  a  year,  the  amount  of  material  requires  more  time  for  exam- 
ination and  discussion  than  has  elapsed  since  its  receipt.  The  following 
abstract  of  the  records  from  June  1,  1873,  to  May  30,  1874,  contains  the 
leading  facts,  and  will  be  interesting  as  an  authentic  exhibit  of  the  cli- 
mate of  Behring's  Sea : 
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INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  four  stiindard  tbermometers,  two  standard 
maximum  thermometers,  two  standard  minimum  thermometers,  two 
standard  hygrometers,  two  standard  anemometers. 

SAINT  PAUL,  MINN. 

[Official  number  J  39.] 

Latitude 44<^  53' 

Loujritiide 9^  05' 

Mean  barometer  for  year  endiDi;  September  30,  ltJ74 29.955 

Mean  temperatare  for  year  ending  September  30, 1874 42° .6 

Amount  ot  rain-faU 33.42  inches. 

No  change  has  been  made  in  the  location  of  the  office  since  last 
report.  Sergt.  H.  E.  Cole  was  transferred  to  another  station  January 
29,  1874,  and  succeeded  by  Sergt.  W.  O.  Bailey,  who  still  remains  and 
has  given  satisfaction.  The  same  assistant  who  was  on  duty  at  last 
report  still  remains. 

The  station  was  inspected  in  May,  1874,  and  found  in  good  condition. 

The  following  extract  is  given  from  the  sergeant's  semi-annual  report : 

Capt  John  H.  Raney,  agent  Northwestern  Packet  Company,  regards  these  reports 
with  decided  esteem  and  unlimited  confidence.  When  reqnired  to  estimate  the  tariff 
on  freights  to  and  from  points  throughout  the  Mississippi,  Missouri,  and  Ohio  Valleys, 
onr  reports  are  referred  to  as  the  only  bases  by  which  an  accurate  estimate  can  be  ar- 
rived at.  These  reports  are  also  used  very  extensively  in  another  direction.  Lumber- 
merchants,  who  are  interested  in  valuable  and  extensive  shipments  of  rafted  logs  from 
Stillwater  and  other  points  on  the  npper  Mississippi,  watch  and  accept  onr  reportn  as 
the  only  reliable  authority  by  which  they  may  properly  govern  their  saipfuent:).  This 
information  was  brought  to  my  notice  by  Mr.  W.  H.  Clark,  a  prominent  citizen  and 
Inmber-mercbant  of  Saint  Louis,  who  is  at  present  managing  his  business  interests  in 
this  section  of  the  country,  and  frequently  visits  the  office  to  obtain  information,  which 
yonr  sergeant  is  enabled  to  furnish. 

This  is  only  one  example  of  numerous  other  cases,  which  illustrate  the  increasing 
popularity  and  influence  of  the  signal-service  reports. 

PUBLICATIONS. 

[   Number  of  bulletins  issued  during  the  year  ending  September  30,  1874 1, 978 

Number  of  press-reports  issued  during  the  year  ending  September  tfO,  1874.       651 

Number  of  Form  26  issued  during  the  year  ending  Septemuer  30,  1874 1, 808 

Number  of  Form  22  issued  during  the  year  ending  September  30, 1874 88 

Total \ 4,525 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimnm  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  self-register  for  ane- 
mometer, one  standard  wind-vane,  one  standard  rain-gange. 

THATCHER'S  ISLAND,  MASS. 

[Official  number  J 126.] 

Latitude i^  36' 

Longitude 7(P  34' 

This  Station  was  established  September  3, 1874,  for  the  display  of 
cautionary  signals  only,  and  is  not  supplied  with  InstrumentR.  It  is 
connected  with  the  mainland  and  the  Western  Union  Telegraph  oflBce 
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iD  Rockport  by  cable  and  a  sbort  lancl-liu^  built  by  the  Signal  Service. 
A  flag-staff  for  di8p]aying  signals  has  been  erected,  but  (juarters  for  the 
man  in  charge  have  not  yet  been  secured.  Private  Edmund  Davis  is 
on  duty,  and  is  a  fair  telegraph  operator. 

TOLEDO,  OHIO, 

[Official  number  J  35.] 

Latitude 41°  40' 

Loiifiitude 83°  32' 

Mean  barometer  for  year  eDding  September  30,  1874 30.021 

Mesin  temperature 51°.  0 

Amonut  of  rain-faU 32.53  iuches. 

No  change  has  been  made  in  the  location  of  the  office  at  this  station 
since  last  report.  Sergt.  J.  B.  Cook  remains  in  charge,  and  has  per- 
formed his  duties  in  a  satisfactory  manner.  He  was  absent  with  per- 
mission during  the  month  of  December,  1873,  and  Sergt.  S.  B.  Lum  at- 
tended to  the  station-work  until  his  return.  One  assistant  was  pro- 
moted during  the  year  and  assigned  to  the  charge  of  another  station. 
Two  assistants  are  now  on  duty.  The  station  was  inspected  in  July, 
1874,  and  everything  found  in  good  condition.  Twenty-two  cautionary 
signals  have  been  displayed,  of  which  fifteen  are  reported  as  wholly 
verified  and  three  as  partly  verified  at  the  station.  Since  February  4, 
1874,  reports  have  been  received  here  from  fitty  other  stations  in  the 
morning  and  afternoon,  and  from  seventy  stations  at  midnight. 

PUBLICATIONS. 

Number  of  bulletins  issued  during  the  year  ending  Septemlier  30, 1874 5, 009 

Number  of  maps  issued  during  the  year  ending  September  30,  1874 3, 1 44 

Nnmber  of  press-reports  issued  during  the  year  ending  September  30,  1874 .. ..  335 

Number  of  Fonn  15  (manifold)  issued  during  the  year  ending  September  30, 1874  2, 426 

Number  of  Form  22  issued  during  the  year  ending  September  30, 1874 42 

Total 11,016 

INSTRUMENTS  ON  STATIONS. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
water-thermometer,  one  standard  minimum  thermometer,  one  standard 
maximum  thermometer,  one  standard  hygrometer,  two  standard  ane- 
mometers, one  double  self-register  for  anemometer  and  anemoscope,  one 
standard  wind-vane,  one  standard  rain-gauge. 

TYBEE  ISLAND,  GA. 

[OfficiaJ.  number,  121. | 

Latitude 32°  OO' 

Longitude 80°  52' 

Elevation  of  barometer  above  sea-level 28^  feet. 

This  station  was  established  June  11,  1874,  by  Sergt.  Hugh  E.  Stock- 
man, who  still  remains  in  charge  and  has  no  assistant.  The  office  is 
located  in  a  one  story  building  150  feet  from  the  beach.  Regular  ob- 
servations are  made  and  mailed  weekly  to  the  central  office,  and  tri- 
daily  synchronons  reports  are  telegraphed  regularly  to  Savannah  at  the 
request  of  the  merchants  of  that  city,  and  free  of  cost  to  the  Govern- 
ment.   The  station  is  designed  especially  for  the  display  of  cautionary 
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signals,  and  will  andoubtedly.be  useful  to  the  shipping  of  Savannah  for 
this  reason.  A  severe  storm  visited  the  station  September  28,  1874,  of 
which  the  sergeant  remarks:  "Instrument-shelter  carried  six  feet 
toward  the  west.  *  *  The  gardens  of  the  Tybee  light-station  and  all 
low  portions  of  the  island  flooded  with  salt-water.  Boat-houses  of 
Tybee  Telegraph  Company,  Tybee  light-station  and  private  parties 
destroyed,  and  their  boats  washed  from  50  to  100  feet  above  high- water 
mark.    Verandas,  fences,  &c.,  knocked  down." 

INSTRUMENTS  ON  STATION. 

One  standard  barometer,  one  standard  thermometer,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  two  stand- 
ard hygrometers,  two  standard  anemometers,  one  small  wind-vane,  one 
standard  rain-gauge. 

VICKSBURGH,  MISS. 

[Official  number  J  61.] 

Latitnde 32°  23' 

Longitude 90^  54' 

Mean  barometer  for  year  ending  September  30,  1874 30. 121 

MeaD  temperature  for  year  ending  September  30, 1874 66^.  5 

Amount  of  rain-fall  for  year  ending  September  30, 1874 65.24  inches. 

No  change  has  been  made  in  the  location  of  the  oflftce  during  the  year, 
and  Sergt.  John  Dascomb  remains  in  charge,  with  one  assistant.  Two 
assistants  have  been  relieved,  one  for  promotion  and  the  other  for  mis- 
conduct. The  station  was  inspected  in  January,  1874,  and  found  in  fair 
condition.  All  reports  passing  over  the  New  Orleans  and  Cincinnati 
circuit  are  received  here,  and  selections  from  them  published  in  the  daily 
newspapers.  Considerable  interest  is  taken  in  the  reports  by  the  med- 
ical fraternity,  and  also  by  the  citizens  engaged  in  the  river  ti^e. 

PUBLICATIONS. 

Number  of  bulletins  issued  during  the  year  ending  September  30, 1874 1, 680 

Number  of  Form  26  issued  during  the  year  ending  September  30,  1874 1. 941 

Number  of  Form  22  issued  during  the  year  ending  September  30, 1874 34 

Total 3,655 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standartl  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  aueniometer,  one  self-register  for  ane- 
mometer, one  standard  rain-gauge,  two  small  wind-vanes. 

VIRGINIA  CITY,  MONT. 

[Official  number  J  77.] 

Latitude 45*^  2^ 

Longitude 112^  03' 

The  location  of  office  remains  as  at  date  of  last  report,  and  Sergt.  J. 
B.  Campbell  continues  in  dharge.  Telegraphic  communication  with 
this  station  is  very  irregular  and  uncertain,  and  many  failures  have 
occurred  from  this  cause.    The  mail-reports  have  also  been  received 
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very  irregularly,  owing  to  the  frequent  illness  of  the  sergeant  and  his 
consequent  inability  to  make  out  the  forms  at  the  proper  time.  The 
station  has  not  been  inspected  during  the  year. 

INSTRUMENTS    ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  self- register  for  anemom- 
eter, one  standard  wind-vane,  one  standard  rain  gauge. 

WASHINGTON,  D.  0. 

[Official  number  J 19.] 

Latitude 38^  53' 

Longitude 77°  01' 

Mean  barometer  for  year  ending  September  30,  1874 30.  OiiS 

Mean  temperature  for  year  ending  Septeml^er  30,  1874 55^.  8 

Amount  of  rain*fall  for  year  ending  September  30,  1874 39. 23  inches. 

Sergt^  Theodore  Smith  was  in  charge  of  the  office  until  October  1, 
1873,  when  he  was  commissioned  a  second  lieutenant  in  the  Fifteenth 
United  States  Infantry,  and  succeeded  by  Sergt.  Theodore  Mosher,  who 
was  transferred  from  Cincinnati  for  that  purpose.  During  the  year  he 
has  performed  all  the  duties  imposed  upon  him  promptly,  intelligently, 
and  faithfully.  Untiring  in  his  labors,  and  possessed  of  unusual  execu- 
tive ability,  he  is  entitled  to  special  commendation. 

Sergts.  T.  B.  Jennings  and  E.  B.  Robbins  remain  in  charge  of  the 
office  night-reliefs,  and  have  been  constant  and  regular  in  the  perform- 
ance of  their  duties.  Sergt  James  B.  Kewlin  continues  in  charge  of  the 
correspondence  of  the  st^ition  division,  and,  as  in  previous  years,  acquit- 
ted himself  to  the  entire  satisfaction  of  the  officer  in  charge  of  stations. 
Sergt.  H.  G.  Hirst  remains  in  charge  of  the  printing- room,  and  Sergt. 
P.  F.  Nagle  of  the  lithographic  rooms,  and  this  fact  is  of  itself  sufficient 
evidence  that  they  have  worked  zealously  and  satisfactorily. 

In  the  lithographic  department  marked  improvement  has  been  made 
in  the  character  of  the  work  turned  out,  while  that  from  the  printing- 
office  will  compare  favorably  with  any  other  office  in  the  city. 

While  special  mention  is  made  of  these  men,  it  is  only  just  to  say  that 
they  have  been  aided  by  an  excellent  corps  of  assistants. 

PUBLICATIONS. 

Number  of  bulletins  issued  during  the  year  ending  September  30, 1874 18,241 

Number  of  maps  issued  during  the  year  ending  September  30,  1874 140, 837 

Number  of  farmers'  bulletins  issued  during  the  year  ending  September  30, 1874  182,490 
Number  of  weekly  weather-chronicles  issued  during  the  year  ending  Septem- 
ber 30,  1874 20,068 

Number  of  monthly  weather-reviews  issued  during  the  year  ending  September 

30,  1874 11,940 

Number  of  international  bulletins  issued  during  the  year  ending  September  30, 

1874 75,287 

Number  of  special  river-reports  issued  during  the  year,  ending  September  30, 

1874 : 2,312 

Number  of  Form  15  (manifold)  issued  during  the  year  ending  September  30, 

1874 5,540 

Number  of  Form  22  issued  during  the  year  ending  September  30,  1874 137 

Total 456,852 
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INSTRUMENTS  ON  STATION. 

One  standard  barometer,  one  standard  tbermometer,  one  standard 
minimum  thermometer,  one  standard  maximum  tbermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  double  self-register  for 
anemometer  and  anemoscope,  one  standard  windvane,  one  standard 
rain-gauge. 

WILM^GTON,  N.  C- 

[Official  number  J  20.] 

Latitude ^ 34©  11' 

Lougitnde 78P  W 

Mean  barometer  for  year  ending  September  30,  1874 30. 092 

f  Meau  temperature  for  year  euding  September  30, 1874 ^^.4 

Amount  of  rain-fall  for  year  ending  September  30,  1874 56.02  inches. 

The  location  of  the  office  remains  unchanged. 

Sergt.  Otto  Schutze,  who  was  in  charge  at  the  date  of  last  report,  was 
relieved  June  20,  1874,  by  Sergt.  8.  B.  Lum.  Both  men  have  mado 
their  returns  regularly  and  promptly.  Two  assistants  have  been  re- 
lieved during  the  year,  one  to  assume  charge  of  another  station  and 
the  other  as  a  candidate  for  promotion.  Two  assistants  are  now  on 
duty,  and  both  are  favorably  mentioned  by  the  sergeant  for  their  atten- 
tion to  duty. 

The  station  was  inspected  December  9, 1873,  and  found  in  excellent 
condition. 

Seventeen  cautionary  signals  have  been  displayed  daring  the  year,  of 
which  fourteen  are  reported  as  wholly  verified  and  two  partially  verified 
at  the  station. 

Previous  to  February  4, 1874,  no  reports  were  received  here  from  other 
stations,  but  since  that  date  full  reports  from  all  stations  are  received 
at  midnight,  and  those  from  all  but  the  northwest  and  extreme  west  in 
the  morning  and  afternoon. 

PUBLICATIONS. 

Nnmber  of  bulletins  iasaed  daring  year  ending  September  30, 1874 3, 406 

Number  of  maps  issued  durins;  year  ending  September  30, 1874 1, 166 

Nnmber  of  local  reports  issued  during  year  ending  September  30, 1874 285 

Number  of  Form  22  issued  during  year  ending  September  30, 1874 31 

Total 4,890 

INSTRUMENTS   ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
minimum  thermometer,  one  standard  maximum  thermometer,  one 
standard  hygrometer,  two  standard  anemometers,  one  self-register  for 
anemometer,  one  standard  rain-gauge,  one  standard  wind-vane. 

WOOD'S  HOLE,  MASS. 

[Offl4sial  number^  60.] 

Latitude 41°  33* 

Longitude 70°  40^ 

Mean  barometer  for  the  year  ending  September  30, 1874 30. 037 

Mean  temperature  for  tbe  year  ending  September  30.  1874. ..  48^.0 

Amount  of  rain-fall  for  the  year  ending  September  30, 1874.. 53. 90  inches. 
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The  oflftce  was  moved,  October  31,  1873,  from  Water  street  to  Main 
street,  near  the  telegraph  and  post  offices.  The  location  is  a  good  oue 
for  the  exposure  of  instruments  and  the  display  of  cautionary  signals. 
Sergt.  J.  K.  P.  Purdnm  continues  in  charge,  and  has  forwarded  his  re- 
ports in  a  satisfactory  manner. 

The  station  was  inspected  in  October,  1873,  and  found  in  fair  con- 
dition. Twenty-eight  cautionary  signals  have  been  displayed,  of  which 
twenty-two  were  verified  at  the  station.  The  interest  taken  in  the  serv- 
ice at  this  point  by  sea-going  men  appears  to  be  on  the  increase.     > 

The  sergeant  reports  that  whenever  the  signal  is  hoisted  nearly  every 
vessel  in  sight  puts  into  harbor  and  remains  until  it  is  lowered.  Re- 
ports are  not  received  here  from  other  stations. 

INSTRUMENTS    ON  STATION. 

One  standard  barometer,  two  standard  thermometers,  one  standard 
water-thermometer,  one  standard  minimum  thermometer,  one  standard 
maximum  thermometer,  one  standard  hygrometer,  one  standard  ane- 
mometer, one  self-register  for  anemometer,  one  standard  rain-gauge,  one 
standard  wind-vane. 

WTTHEVILLB,  VA. 

[  Official  number,  91.] 

Latitude 36°  56' 

Longitnde 8F  00' 

Mean  barometer  for  year  ending  September  30, 1874 29. 862 

Mean  temperature  for  year  ending  September  30,  1874 61^.  3 

Amount  of  rain-fall  for  year  ending  September  30, 1874 40. 66  inches. 

The  location  of  the  office  remains  unchanged,  and  Sergt.  F.  Z.  Gose- 
wisch  continues  in  charge.  He  was  absent,  with  permission,  from 
August  1  to  September  1,  1874,  during  which  time  the  station-duty  was 
performed  by  Sergt.  John  Laurens,  who  was  sent  from  the  central  office 
for  that  purpose.  The  station  was  inspected  in  April,  1874,  and  found 
in  excellent  condition.  The  inspector  commends  Sergeant  Gosewisch 
for  his  close  attention  to  duty.  All  reports  have  been  forwarded 
promptly  and  in  satisfactory  form. 

INSTRUMENTS   ON  STATION, 

Two  Standard  barometers,  two  standard  thermometers,  one  standard 
maximum  thermometer,  one  standard  minimum  thermometer,  one  stand- 
ard hygrometer,  one  standard  anemometer,  one  self-register  for  ane- 
mometer, one  standard  rain-gauge,  oue  standard  wind-vane. 

YANKTON,  DAK. 

[Official  number y  96.] 

Latitude 429  45' 

Longitude 97°  30' 

Mean  barometer  for  year  ending  September  30, 1874 30.018 

Mean  temperature  for  year  ending  September  30, 1874 46*^.4 

Amount  of  rain-faU  for  year  ending  September  30, 1874 23.16  inches. 

No  change  has  been  made  in  the  location  of  the  office  at  this  station 
during  the  year.  Sergt.  Newton  Phelps  was  in  charge  until  October  2, 
1873,  when  he  was  relieved  by  Sergt.  C.  A.  Shaw,  who  has  managed  the 
station  satisfactorily  since  that  date  without  assistance.     The  station 
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was  inspected  in  June,  and  found  in  good  condition.  Telegraphic  com- 
munication has  been  somewhat  irregular,  but  improvement  in  this 
respect  is  promised  at  an  early  date. 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  two  standard 
minimum  thermometers,  two  standard  maximum  thermometers,  one 
standard  water- thermometer,  two  standard  hygrometers,  one  standard 
anemometer,  one  self-register  for  anemometer,  one  standard  rain-gauge, 
one  small  wind-vane. 


BRITISH    AMERICAN    STATIONS. 

Instruments  for  five  stations  were  sent  in  May,  1874,  to  Mr.  Kittson, 
the  agent  of  the  Hudson  Bay  Company,  at  Saint  Paul,  Minn.,  with  the 
request  that  they  be  forwarded  to  the  designated  points  at  as  early  a 
date  as  practicable.  Full  instructions  accompanied  each  set  of  iustra- 
ments,  and  upon  the  receipt  of  a  favorable  reply  from  Mr.  Kittson,  Lieu- 
tenant Gibbon,  acting  signal-officer,  was  ordered  to  take  personal  charge 
of  the  instruments  and  deliver  them  in  good  condition  to  the  agent  at 
Fort  Garry,  Manitoba.  Only  one  of  the  stations  has  been  heard  from, 
•that  at  Fort  Simpson,  where  the  supplies  arrived  in  good  condition. 

The  following  table  shows  the  points  selected  and  their  geographical 
location : 

FORT  OHIPPEYAN. 

Latitude 59°  (KV 

Longitude 112o  OCy 

INSTBUMBNTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
hygrometer,  one  standard  anemometer,  one  standard  rain-gauge. 

CUMBERLAND  HOUSE. 

Latitude 53^  SC 

Longitude 102^  OC 

INSTRUMENTS  ON  STATION, 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
hygrometer,  one  standard  anemometer,  one  standard  raiii-gauge. 

FORT  YORK,  (YORK  FACTORY.) 

Latitude 57^  45' 

Longitude 92^  30' 

INSTRUMENTS  ON  STATION. 

Two  standard  barometers,  two  standard  thermometers,  one  standard 
hygrometer,  one  standard  anemometer,  one  standard  rain-gauge. 

FORT  Mcpherson. 

Latitude 67°  OC 

Longitude 134°  dC 
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INSTRUMENTS  ON  STATION. 

Two  Standard  barometers,  two  standard  thermometers,  one  standard 
hygrometer,  one  standard  anemometer,  one  standard  rain-gauge. 

FORT  SIMPSON. 

Latitude 629  00' 

Longitude 122^  00' 

INSTRUMENTS  ON  STATION. 

Two  Standard  barometers,  two  standard  thermometers,  one  standard 
hygrometer,  one  standard  anemometer,  one  standard  rain-gauge. 


WEST    INDIAN    STATIONS. 

Three  new  stations  in  the  Westlndieshave  been  added  during  the  year, 
and  reports  received  from  them  irregularly  by  telegraph.  All  those  men- 
tioned in  the  last  annual  report  continue  making  reports  as  regularly  as 
the  telegraphic  facilities  will  permit.  Mr.  James  Gall,  of  Kingston, 
Jamaica,  has  exercised,  under  the  direction  of  the  central  office,  a  gen- 
eral supervision  over  these  stations,  and  the  office  is  under  especial  obli- 
gations to  him  for  the  public-spirited  manner  in  which  he  has  attended 
to  this  duty. 

HAVANA,  CUBA. 

[Official  number,  100.] 

Latitude 23°    9' 24" 

Longitude 82^  22' 

Reports  received  by  telegraph  from  October  1  to  November  7,  1873, 
and  from  June  1,  1874,  until  the  date  of  this  report,  and  will  be  contin- 
ned  during  the  month  of  October.  During  the  interval  reports  have 
been  forwarded  regularly  by  mail.  Mr.  Charles  Hasselbrink  continues 
to  make  the  observations. 

INSTRUMENTS  ON  STATION.  V 

One  standard  barometer,  one  standard  thermometer,  one  standard 
hygrometer,  one  standard  rain-gauge,  one  standard  anemometer. 

KINGSTON,  JAMAICA. 

[Official  number  J  4.  J 

Lfttitudo 17058' 

Longitude 76°  47'  30" 

Reports  forwarded  by  telegraph  until  November  26,  1873,  and  from 
June  1,  1874,  to  date.  Mail-reports  forwarded  regularly  during  the 
whole  year.  Mr.  James  Gall  is  the  observer,  and  has  taken  a  lively 
interest  in  the  work. 

INSTRUMENTS   ON   STATION. 

One  standard  barometer,  one  standard  thermometer,  one  standard 
maximum  thermometer,  one  standard  minimum  thermometer,  one  stand- 
ard anemometer,  one  standard  hygrometer,  one  standard  rain-gauge, 
one  small  wind-vane. 
32  w 
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SANTIAGO  DE  CUBA. 

I0ffi<n4il  number y  3.] 

Latitude 19^  55' 

Longitude 75^  5(K 

Telegraphic  reports  received  from  June  2, 1874,  to  date.  Mail-reports 
regularly  since  January  1,  1874.    Mr.  Robert  Mason  is  the  observer. 

INSTRUMENTS   ON   STATION. 

One  standard  barometer,  one  standard  thermometer,  one  standard 
hygrometer,  one  standard  anemometer. 

ST.  THOMAS. 

[Official  number  J 102.] 

Latitude ISP  W  24" 

Longitude 64°  55'  45" 

Telegraphic  reports  began  with  the  afternoon  report  of  June  3,  1874, 
but  have  been  received  very  irregularly,  owing  to  a  local  difficulty  iu 
reference  to  the  possession  of  the  instruments.  This  will  soon  be  set- 
tled and  work  recommenced  in  the  proper  manner.  Mr.  W.  S.  Cameron 
is  the  present  observer. 

INSTRUMENTS  ON  STATION. 

One  standard  barometer,  one  standard  thermometer,  one  standard 
hygrometer,  one  standard  rain-gauge,  one  small  wind- vane,  one  stand- 
ard anemometer. 

GUADELOUPE. 

(Point-a-Pitre.) 
[OffixHal  number,  9.] 

Latitude 16^  OT 

Longitude 6F  3(y 

Telegraphic  reports  began  July  9,  1874,  and  have  be«n  received  ir- 
regularly since  that  date.  Considerable  difficulty  was  experienced  in 
getting  a  barometer  to  this  station,  but  this  has  been  finally  overcome. 
Mr.  L.  V.  Bigard  is  the  observer. 

INSTRUMENTS   ON   STATION. 

One  standard  barometer,  one  standard  thermometer,  two  standard 
hygrometers,  one  standard  anemometer,  one  standard  rain-gauge,  one 
small  wind-vane. 

BARBADOES. 

(Bridgetown.) 

[Official  number y  8. J 

Latitude 13®    4'  12^' 

Longitude 59°  37' 

The  telegraphic  reports  began  June  2,  1874,  with  Mr.  E.  Backer  as 
observer,  and  have  been  forwarded  since  that  date  whenever  practica- 
ble.   31ailreport8  are  received  regularly. 
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INSTRUMENTS   ON   STATION. 

One  standard  barometer,  one  standard  thermometer,  one  standard 
hygrometer,  one  standard  anemometer,  one  standard  rain-gauge,  one 
small  wind-vane. 

The  telegraphic  reports  from  all  these  stations  have  been  forwarded 
by  mail  from  Key  West,  since  September  16,  owing  to  an  interruption 
in  the  cable  communication  between  Key  West  and  Punta  Kassa. 

SPECIAL  BIVER-STATIONS. 

One  station,  that  at  Helena,  Ark.,  has  been  added  during  the  year. 
Reports  have  been  made  daily  by  telegraph  from  October  1  to  Novem- 
ber 30,  1873,  and  from  April  1  to  June  30,  1874.  They  will  be  resumed 
again  October  1,  and  continued  until  the  close  of  navigation  on  the 
western  rivers. 

Observations  during  the  intervals  were  taken  regularly  and  forwarded 
weekly  by  mail  to  the  central  ofiOice,  and  where  special  circumstahees 
appeared  to  render  it  necessary  reports  were  telegraphed  to  the  same 
point. 

A  rain-gauge  and  wind-vane  have  been  issued  to  each  station,  in  order 
to  make  the  observations  more  complete,  and  reports  of  rain-fall  are  now 
included  daily  with  the  other  data. 

The  observer  at  Freeport  has  purchased  a  set  of  instruments  for  his 
personal  use,  and  forwards  weekly  reports  of  his  observations  to  this 
office. 

From  Mr.  J.  B.  Miles,  at  Helena,  much  valuable  information  has 
been  received  in  reference  to  the  Mississippi  River,  especially  during  the 
flood  of  the  present  year. 

Doctor  Childs,  at  Plattsmouth,  Neb.,  has  also  given  especial  attention 
to  his  records,  while  all  have  done  well ;  and  an  examination  of  the 
accompanying  table  will  show  that  few  changes  have  been  required 
during  the  year. 
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CANADIAN    STATIONS. 

Six  new  stations  have  been  added  during  the  year,  and  another  one  is 
promised  on  October  1,  1874.  Three  of  the  new  stations  do  not  report 
by  telegraph,  but  their  records  are  piailed  weekly  by  Professor  Kingston 
to  Washington,  with  the  records  from  the  telegraphic  stations.  None  of 
those  named  in  last  report  have  been  discontinued,  and  all  reports  have 
been  received  with  great  regularity. 

The  old  stations  are  named  in  the  accompanying  table : 

Toronto,  Ontario.  Official  number,  58.  Latitude,  43^  39'  24" ;  longi- 
tude,  790  2V. 

Montreal,  Quebec.  Official  number,  66.  Latitude,  45^  SC ;  longitude, 
73<^  25'. 

Quebec,  Quebec.  Official  number,  57.  Latitude,  46°  29'  12" ;  longi- 
tude, 710  13/  45//. 

Kingston,  Ontario.  Official  number,  80.  Latitude,  44^  12' ;  longi- 
tude, 750  41'. 

Port  Stanley,  Ontario.  Official  number,  78.  Latitude,  42°  40' ;  longi- 
tude, 8I0  13'. 

Port  Dover,  Ontario.  Official  number,  79.  Latitude,  42°  47' ;  longi- 
tude, 8O0  13'. 

Saugeen,  Ontario.  Official  number,  81.  Latitude,  42°  40' ;  longitude, 
8I0  16'. 

Fort  Garry,  Manitoba.  Official  number,  SS.  Latitude,  49^  62' j  longi- 
tude, 960  58'. 

Halifax,  Nova  Scotia.  Official  number,  89.  Latitude,  44©  39'  42" ; 
longitude,  63o  35'  30". 

Chatham,  Kew  Brunswick.  Official  number,  2.  Latitude,  47^  01' ; 
longitude,  65°  30'. 

Cape  Rozier,  Quebec.  Official  number,  1.  Latitude,  48°  56^ ;  longi- 
tude, 640  21'. 

The  new  stations  are  as  follows : 

BROCKVILLE,  ONTARIO. 

[Official  number,  126.] 

Latitude 44^33' 

Longitude 75°  45' 

Elevation  of  barometer  above  sea-level Unknown. 

Reports  began  October  26, 1874. 
Received  by  mail. 

CHARLOTTBTOWN,  PRINCE  EDWARD'S  ISLAND. 

[Offi^nal  number  J  127.] 

Latitude 46'^  15' 

Longitude 63^  07' 

Elevation  of  barometer  above  sea-level Unknown. 

Began  reporting  March  1,  1874. 
Reports  received  by  mail. 
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FATHER  POINT,  QUEBEC. 

[Official  number  J  5.] 

Latitude 49^30' 

Longitude 68^30' 

Elevation  of  barometer  above  sea-level Unknown. 

Began  reporting  October  12, 1873. 

Reports  received  by  telegraph  via  Toronto  and  Buffalo. 

OTTAWA,  ONTARIO. 

[Official  number^  101.] 

Latitude 45^^22' 

Longitude 75"^  45' 

Elevation  of  barometer  above  sea-level Unknown. 

Began  reporting  January  1,  1874. 

Reports  received  by  telegraph  via  Toronto  and  Buffalo. 

STAYNER,  ONTARIO. 

[Official  number^  128.] 

Latitude 44^25' 

Longitude 80^  15' 

Elevation  of  barometer  above  sea-level Unknown. 

Began  reporting  October  27,  1873. 
Reports  received  by  mail. 

SYDNEY,  CAPE  BRETON. 

[Official  number  J  6.] 

Latitude 46^  18' 

Longitude 60°  09' 

Elevation  of  barometer  above  sea-level Unknown. 

Began  reporting  November  16, 1873. 

Reports  received  by  telegraph  via  Toronto  and  Buffalo. 

All  instruments  on  these  stations  belong  to  the  Canadian  government, 
and  the  observers  are  under  the  immediate  direction  of  Prof.  G.  T.  King- 
ston. 

The  meteorological  statistics  of  the  several  stations  in  detail  are  given 
in  papers  7,  8,  9, 10,  and  11. 

RECAPITULATION. 

Number  of  sergeants  on  station  September  30, 1874 101 

Number  of  corporals  on  station  September  30, 1874 7 

Number  of  privates  on  station  September  30, 1874 139 

Total 247 

Of  this  nnmber,  four  sergeants  and  four  privates  are  on  duty  in  the 
central  office. 

Number  of  deaths  on  station  during  year  ending  September  30, 1874 3 

Number  of  desertions  from  station  during  year  ending  September  30, 1874 7 
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PUBLICATIONS. 

Number  of  maps  issued  daring  the  year  euding  September  30, 1874 470, 622 

Number  of  farmers'  bulletiDS  issued  during  the  year  eudiug  September  30, 

1874 3,491,046 

Number  of  regular  bulletins  issued  during  the  year  ending  September  30, 

1H74 281,066 

Number  of  river-bulletins  (Form  26)  issued  during  the  year  ending  Sep- 
tember 30, 1874 50.955 

Number  of  press-reports  issued  during  the  year  ending  September 30, 1874..         38, 8:J2 

Number  of  Form  15  (manifold)  issu^  duriug  the  year  ending  Septeiuber 
30.1874 50,786 

Nuuiber  of  Form  22  issued  duriug  the  year  ending  September  30, 1874 3, 718 

Number  of  weekly  weather-chronicles  issued  duriug  the  year  ending  Sep- 
tember 30^  1874 20.068 

Number  of  monthly  weather-reviews  issued  during  the  year  ending  Septem- 
ber 30, 1874 11,940 

Number  of  international  bulletins  issued  duriug  the  year  ending  September 
30,1874 75,287 

Total  publications 4,494,320 

The  labor  of  maintaining  so  large  a  number  of  stations,  charged  with 
so  niany  different  duties,  each  of  which  must  be  exactly  rendered,  and 
at  certain  instants  of  time  day  and  night  throughout  the  year,  is  very 
great.  The  Chief  Signal-Officer  has  to  congratulate  himself  that  they 
are  occupied  by  men  of  such  attainment  and  character  that  compara- 
tively few  difficulties  occur. 

The  forms  herewith,  papers  12, 13,  and  14,  are  those  of  the  tri-daily 
reports,  as  received  from  the  stations  tri-daily  in  cipher  over  a  sys- 
tem of  telegraphic  circuits  connecting  with  this  Office,  which  have  been 
heretofore  sufficiently  explained.  On  these  cipher-forms  each  space  of 
two  lines  contains  the  report  of  a  single  station.  The  bulletin-forms, 
papers  15,  16,  and  17,  contain  the  same  reports,  after  translation  from 
the  cipher,  and  exhibit  the  information  conveyed  in  each. 

Since  the  date  of  the  last  annual  report  sixteen  additional  stations  of 
observation  and  report  have  been  established.  Of  this  number  seven 
are  within  the  territory  of  the  United  States,  near  the  one  hundredth  me- 
ridian ;  nine  are  upon  the  Atlantic  coast,  being  stations  of  the  coast- 
service  of  the  Office  connected  with  the  life-sa\ing  stations.  Reports 
are,  by  comity  of  exchange,  received  from  six  additional  stations,  estab- 
lished by  the  authorities  of  the  Dominion  of  Canada  and  within  the 
Dominion.  The  total  number  of  daily  reports  now  had  by  exchange 
from  the  Dominion  is  seventeen.  In  pursuance  of  the  plan  entered  upon 
at  the  request  of  the  chief  of  the  Dominion  meteorological  office,  warn- 
ings of  approaching  dangerous  storms  are  habitually  telegraphed  from 
this  office  to  Toronto.  The  display  of  signals  by  the  Dominion  author- 
ities is  based  upon  these  telegrams.  The  friendly  relations  thus  main- 
tained between  the  two  services  are  of  benefit  to  both. 

In  the  annual  report  of  the  Chief  Signal-Officer  ot  1872  reference  was 
made  to  the  plan,  had  always  in  view  in  the  occupation  of  stations,  to  so 
arrange  that  each  might,  from  it^  point  of  observation,  give  notice  of 
meteoric  changes  and  warn  against  unusual  disturbances  for  its  partic- 
ular section,  while  all  should  be  so  placed  as  in  a  series  of  lines,  and  in 
such  relations  each  to  the  other,  that  the  reports  of  any  one  and  the 
contiguous  stations  received  at  the  other  stations,  as  they  passed  by  tel- 
egraph toward  the  central  office  at  Washington,  should  of  themselves 
give  notice  of  marked  approaching  meteoric  changes.  The  reports  of  all, 
concentrated  and  charted  at  the  central  office,  are  intended  to  enable  the 
extent,  movement,  and  course  of  the  disturbance  to  be  defined  and  ob 
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served  from  report  to  report,  and  warnings  to  be  issued,  by  publications 
or  by  signals,  at  any  time  for  the  benefit  of  all.  It  is  to  tliis  system,  and  in 
pursuance  of  this  plan,  the  additions  of  the  present  year  have  been 
made.  The  stations  this  year  established  in  the  West  Indies  are  ex- 
tended far  southward  and  eastward,  to  Barbadoes  and  the  Windward 
Islands ;  thence  the  long  line  of  guardian  points  runs  with  few  breaks, 
and  these  each  month  decreasing,  past  the  Capes  of  Florida,  and,  fol- 
lowing the  Atlantic  coast,  stretches  to  the  distant  northeast,  at  Farther 
Point  and  Halifax.  Near  the  southern  extremity  of  this  line,  the  ex- 
perience of  meteorists  has  located  the  frequent' origin  of  cyclones,  which 
sometimes  sweep  in  a  single  course  through  the  islands  and  over  the 
whole  eastern  portion  of  the  United  States  in  the  vicinity  of  the  sea. 
Near  the  northern  extremity  the  indications  of  the  greater  number  ot 
such  storms  pass  from  tiie  study-charts  of  this  Office,  and  are  lost  over 
the  Atlantic.  The  service  of  the  West  Indian  stations  has  yet  some- 
thing of  the  imperfection  due  to  their  recent  establishment.  The  tele- 
graphic communication  by  cable  between  them  has  been  but  for  a  short 
time  accomplished",  and  it  is  frequently  interrupted.  The  observers  can- 
not be  held  to  that  rigid  rule  which  makes  the  regular  reports  of  the 
service  throughout  the  United  States  at  once  prompt  and  reliable.  The 
delay  of  the  distant  reports  even  for  a  day  does  not,  however,  always 
destroy  their  usefulness.  The  time  of  movement  of  any  storm  may  last 
for  days  after  its  ravages  have  commenced  and  are  reported.  As  time 
goes  on,  and  the  work  takes  permanent  shape,  when  the  reports  shall  be 
regularly  received  at  the  hours  due,  and  their  indications  underst-ood  by 
tried  experience,  it  seems  almost  impossible  that  the  great  hurricanes, 
which  pass  the  stations  and  are  watched  thus  from  the  beginning  of  their 
course,  should  precipitate  themselves  unheralded  on  our  coasts,  or  reach 
them  without  such  warnings  given  as  will  enable  those  who  heed  them 
to  shun  their  force. 

The  display  of  cautionary  signals  at  Key  West  has  been  justified  by 
the  existence  of  these  stations,  and  is  ordered.  The  accuracy  of  simi- 
lar displays  will  be  increased  at  all  the  coast- stations  thence  northward. 
The  class  of  tempests  which,  having  their  origin  at  sea  or  among  the 
West  Indies,  seem  to  pass  thence  upon  the  Gulf  of  Mexico,  and,  cours- 
ing northward  over  the  Gulf  coast  of  the  United  States,  to  move  over 
the  southeastern  interior  to  the  sea  coast,  or,  reaching  the  valley  of  the 
Mississippi,  are  traced  in  their  course  until  they  reach  the  gre-it  lakes, 
will  sometimes  equally  evoke  at  their  origin  and  in  their  first  movement 
the  warning  reports  of  these  stations.  Later,  the  changing  reports  of 
the  Gulf  coast  stations  ought  to  give  indications  of  their  coming.  A 
storm  once  originated  and  on  its  course,  once  fairly  within  the  scope  of 
the  stations  of  the  interior,  the  study-charts  of  this  Office  can  hardly  fail 
to  indicate,  in  their  ceaseless  sequence,  the  place  of  its  existence,  its 
extent,  and  something  of  its  probable  march. 

On  the  eastern  coast  itself  the  sea-coast  service  stations  of  this  Office, 
in  connexition  with  the  life-saving  service,  ami  located  in  the  lite  saving 
service  stations,  have  been  established  during  the  year,  at  intervals, 
upon  the  sea-shore  from  Sandy  Hook  to  Cape  May,  and  from  the  dreaded 
Cape  Hatteras  to  Gape  Henry.  The  telegraphic  wires  connect  each 
station  with  this  Office.  In  addition  to  the  regular  tri-daily  meteoric 
reports,  these  stations  report  tri-daily  the  condition  of  thesta,  the  char- 
acter of  the  sea-swell,  and  its  direction.  From  the  time  that  a  storm  in 
movement  upon  or  near  the  coast  reaches  one  of  these  stations,  or  tlu? 
sea-swell,  which  sometin)es  so  far  foreruns  the  storm,  begins  to  break 
there  with  notiible  violence,  it  is  possible  to  hear  of  the  storm's  progress 
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from  hour  to  hour.  It  is  daring  the  year  past,  and  at  these  stations, 
tliat  the  study  of  the  sea-swell,  has  been  first  commeoced  in  the  rTuited 
States  for  such  purposes  of  premonition.  While  it  has  been  known  to 
scientists,  and  the  knowledge  has  been  for  years  traditional  among  the 
seafaring  and  coast  population,  that  the  sea  swell  rolling  in  upon  the 
coast  is  often  the  forerunner  by  many  hours  of  that  coming  storm  in 
which  it  has  its  origin*  or  often  gives  the  only  indication  of  storms 
which,  passing  far  out  at  sea,  may  never  reach  the  coast  on  which  their 
dead  waves  break,  but  later  fall  upon  some  other  coast,  which  might  be 
timely  warned,  there  has  been,  until  the  establishment  of  this  service, 
these  stations,  and  these  lines,  no  facilities  by  which  such  knowledge 
could  be  made  available,  or  the  facts  carefully  and  systematically  studie<l 
in  reference  to  their  possible  practical  value.  The  usual  instrumental 
indications  at  the  different  stations,  supplemented  by  the  indications 
thus  to  be  had  from  the  sea  itself,  will  be  of  more  than  ordinary  value. 
The  hope  is  not  without  foundation  that,  as  this  chain  of  stations  ex- 
tends and  the  stations  are  perfected,  such  a  knowledge  of  premonitory 
facts  and  of  conditions  actually  existing  on  the  sea  coast  will  be  had  as 
will  enable  the  coasting- trade  of  the  United  States,  as  well  as  the  sea- 
commerce  from  the  larger  ports,  to  be  warned  in  time  against  dangers 
of  the  sea  to  which  they  are  now  exposed.  The  coast-station  at  Cape 
Batteras  is,  on  account  of  the  frequent  storms  in  its  vicinity,  regarded 
as  of  especial  importance. 

The  added  stations  secured  in  the  northeast  and  in  Canada  enable  a 
better  care  to  be  had  of  the  New  England  and  northeastern  coasts,  and 
will  in  time  teach  something  of  the  disturbances  which,  passing  to  the 
northward  of  the  northern  limits  of  the  United  States,  have  been  hith- 
erto too  soon  lost  from  the  study-charts  to  admit  of  their  being  pioperly 
examined.  In  the  seasons  of  approaching  frosts,  and  in  those  in  which 
markedly  low  temperatures  accompany  high  barometric  pressures  ex- 
tending slowly  southward,  the  indications  here  first  noticed  permit 
information  valuable  to  agriculture  and  other  interests  to  be  given. 
The  additional  stations  in  the  far  Northwest  furnish  added  facilities  for 
the  work  of  such  prognostication,  besides  answering  the  immediate  pur- 
poses of  their  location,  that  is,  to  enable  a  more  complete  study  to  be 
had  of  disturbances  which,  first  noticed  in  the  Northwest,  might,  these 
stations  failing,  approach  the  western  lakes  without  being  so  soon  i>er- 
ceived.  The  line  of  stations  west  of  the  Mississippi  has  been  pressed 
steadily  westward  along  the  whole  length  of  the  Mississippi  Valley. 
Each  of  these  stations  increases  by  its  rei)orts  the  value  of  the  whole 
system  of  reports,  and  each  aids  in  the  long  study  which  must  be  had 
before  the  meteoric  conditions  over  the  vast  plateau  of  the  western  in- 
terior, stretching  north  and  south  to  the  limits  of  the  United  States, 
east  and  west  until  it  closely  approaches  the  Mississippi  Valley  and  the 
Pacific  Ocean,  can  be  fully  understood,  or  the  indications  to  be  had  from 
the  changes  there  be  rightly  combined  with  those  exhibited  at  the  sta- 
tions lying  to  the  eastward  and  at  lower  levels  for  the  studies  incidental 
to  the  duties  of  this  Otfice.  It  is  by  the  western  limit  of  stations  here 
described  that  the  more  accurate  studies  of  the  Office  are  now  limited. 
Farther  west  the  territory  was  within  the  memory  of  those  now  living 
the  Great  American  Desert.  The  time  has  been  very  short  for  careful 
meteoric  study  of  this  region,  yet  very  many  disturbances,  afterward 
felt  in  the  popidated  portions  of  the  United  States,  seem  to  originate  in 
or  to  pass  over  it.  As  this  great  territorial  extent  is  penetrated  by 
roads,  by  railways,  and  by  telegraphs,  the  effort  cannot  cease  to  occupy 


Digitized  by  VjOOQIC 


CHIEF   SIGNAL-OFFICER.  505 

it  by  stations  of  observation,  each  of  which  will  render  it  less  difficult 
to  establish  and  to  benefit  by  those  to  follow. 

There  has  be^.u  no  increase  of  stations  upon  the  Pacific  coast.  The 
distance,  the  difficulty  of  telegraphic  communication,  and  the  small 
sums  appropriated  for  the  service,  have  rendered  it  hitherto  almost  im- 
practicable to  make  one.  The  opportunities  are,  however,  now  greatly 
improving  with  the  extension  of  the  military  telegraphs  in  Arizona  and 
California.  It  is  contemplated  to  make  the  stations  upon  these  lines 
reporting  stations  as  rapidly  as  they  are  occupied  by  the  signal-service. 
The  station  on  the  Aleutian  Islands,  half-way  across  the  Pacific,  has 
been  continued,  and  a  station  has  been  established  at  Saint  Michael's, 
Alaska,  to  make  a  connection  as  closely  as  possible  with  the  Russian 
system  of  meteorological  observation.  The  preliminary  action  has  been 
had  for  the  record  and  forwarding  of  simultaneous  observations  to  be 
taken  at  the  Sandwich  Islands  and  on  the  Bermudas. 

in  this  review  of  reporting  stations  it  has  been  attempted  to  show, 
with  brevity,  the  views  with  which  the  plan  of  location  has  been  pur- 
sued, and,  to  some  extent,  the  improvement  upon  the  information  before 
had  by  this  office  gained  by  those  recently  established. 

The  scope  of  the  full  system  of  reports  of  the  United  States,  which, 
having  its  stations  in  almost  every  State,  is  fringed  by  these  additions, 
is  by  them  almost  complete,  so  far  as  telegraphic  facilities  will  admit. 
It  is  westward  only  that  greater  extension  is  possible  upon  our  own 
territory. 

A  brief  reference  was  made,  in  the  last  annual  report,  to  the  benefits 
hoped  to  result  from  the  proceedings  of  the  Vienna  Congress  of  Mete- 
orologists which  had  then  very  recently  terminated  its  session.  A  prop- 
osition, to  the  effect  that  it  is  desirable,  with  a  view  to  their  exchange, 
that  at  least  one  observation,  of  such  character  as  to  be  suitable  for  the 
publication  of  synoptic  charts,  be  taken  and  recorded  daily  and  simulta- 
neously at  as  many  stations  as  practicable  throughout  the  world,  had  been 
unanimously  adopted.  This  Office  had  already  entered  into  correspond- 
ence, requesting  exchanges  of  such  reports,  with  different  officers  and 
institutions  representing  different  nations.  The  assent)  of  the  meteorolog- 
ical service  of  Russia,  as  represented  by  the  energetic  cooperation  of 
Prof.  H.  Wild,  director  of  the  Russian  Imperial  Observatory  at  St.  Peters- 
burg, was  that  first  had,  and  has  been  followed  by  that  of  Turkey,  through 
Prof.  A.  Coumbary,  director  of  the  Central  Observatory  at  Constanti- 
nople ;  England,  through  Mr.  Robert  Scott,  director  of  the  Meteorologi- 
cal Office,  London  ;  Austria,  through  Prof.  Carl  Jelinek,  director  of  the 
Imperial  and  Royal  Central  Meteorological  Institute  at  Vienna ;  Bel- 
gium, through  Prof.  E.  Quetelet,  director  of  the  Royal  Observatory  at 
Brussels ;  Denmark,  through  Captain  Hoft'meyer,  director  of  the  Royal 
Danish  Meteorological  Institute  at  Copenhagen  ;  France,  through  MM. 
U.  J.  Leverrier,  director  of  the  Observatory  at  Paris,  Marie  Davy, 
director  of  the  Observatory  at  Montsouris,  and  St.  Claire  Deville,  in- 
spector general  of  meteorological  establishments;  Algiers,  through  M.  le 
General  Farre,  commandant  superieur  du  g^nie ;  Italy,  through  Prof. 
Giovanni  Cantoui,  Royal  University  at  Pavia;  the  Netherlands,  through 
Prof.  Buys  Ballot,  director  of  the  Royal  Meteorological  Institute  of  the 
Netherlands  at  Utrecht ;  Norway,  through  Prof.  H.  Mohn,  director  of  the 
Royal  Norwegian  Meteorological  Institute  at  Christiania;  Spain,  through 
Prof.  A.  Aquilar,  director  of  the  Royal  Observatory  at  Madrid  5  Portu- 
gal, through  Prof.  F.  de  Silveira,  director  of  the  Royal  Polytechnic 
School  at  Lisbon  ;  Switzerland,  through  Prof.  E.  Plantemour,  director  of 
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the  Geneva  Observatory  at  Geneva;  Dominion  of  Canada,  throagb 
Prof.  G.  T.  Kingston,  director  of  the  Magnetic  Observatory  at  Toronto. 
The  concurrence  of  so  many  nations,  representing  a  territory  covering 
the  larger  inhabited  portions  of  the  northern  hemisphere,  seems  to  pat 
beyond  question  the  ultimate  success  of  the  undertaking  to  secure  daily 
a  simultaneous  report  of  the  meteoric  conditions  over  the  greater  por- 
tion of  the  earth's  surface.  Time  only  is  needed  to  extend  the  eo-ope ra- 
tion to  countries  which  have  not  yet  entered  upon  it,  and  to  develop  the 
system  of  similar  observations,  already  commenced  by  the  Office  upon 
the  sea.  The  opinion  has  become  so  general  among  scientific  men  that 
it  is  necessary  to  study  the  atmosphere  of  the  earth  as  a  unit,  and  the 
prospect  of  valuable  discovery  is  so  fair,  that  skilled  and  energetic  co- 
laborers  are  found  wherever  the  request  is  made.  As  an  acknowledg- 
ment of  the  courtesy  of  the  co-laborers,  it  has  been  the  practice  of  this 
•  Office  to  furnish  each  a  copy  of  the  daily  record  of  the  Office  ma<le 
simultaneously  with  his  own,  and  a  copy  of  t;he  monthly  review.  To 
encourage  the  work  for  the  future,  to  render  some  return  to  those  en- 
gaged upon  it,  and  to  render  possible  that  general  study  which  benefits 
all  alike,  the  issue  of  the  International  Bulletin  of  Sitnultaneous  Re- 
ports, paper  18,  has  been  commenced.  It  is  the  intention  to  furnish  a 
copy  of  this  bulletin  to  each  of  those  who  become,  under  ♦he  plan  of 
work  above  mentioned,  correspondents  of  the  Office  for  the  Simultane- 
ous Keport ;  or,  at  their  option,  correspondents  may  receive  other  pub- 
lications of  the  Office,  such  as  the  Suggestions  for  the  Practical  CTse  of 
Meteorological  Reports  and  Weather-maps,  Charts  of  the  Average 
Course  of  Storm-tracks  on  Land  and  at  Sea,  &c.  The  average  nural^r 
of  daily  simultaneous  observations  now  made  abroad  is  two  hundred  and 
fourteen.  It  is  not  possible,  nor  is  it  necessary  here,  to  dwell  at  length 
upon  the  advantages  time  will  develop  in  the  progress  of  this  work. 
They  will  readily  suggest  themselves  to  any  who  propose  to  devote 
themselves  to  the  studies  it  will  make  possible.  It  is  enough  for  the 
purposes  of  this  report  to  state  that  it  secures  for  tlie  United  States  the 
wise  and  cordial  co-operation  of  a  world  for  the  solution  of  questions 
upon  which  the  United  States  has  entered,  and  will  secure  for  the 
world,  it  is  hoped,  a  better  knowledge  of  the  atmosphere  and  insight 
into  atmospheric  changes  than  has  been  hitherto  possible.  In  the  years 
to  come,  when  the  value  of  such  reports  has  been  fully  tested,  and  tel- 
egraphic facilities  are  extended,  the  same  organization  which  permits 
these  readings  to  be  now  simultaneously  taken,  will  enable  as  many  of 
them  as  may  be  necessary  to  be  telegraphically  exchanged.  Two  hours' 
time  would  be  sufficient  to  concentrate  the  land-reports  of  the  northern 
hemisphere.  The  chart  herewith,  paper  19,  exhibits  tlie  location  of  the 
stations  from  wliich  the  series  of  reports  is  now  received,  or  assurance 
had  that  they  will  be  forwarded. 

On  January  1,  1874,  in  pursuance  of  a  plan  agreed  upon,  the  distin- 
guished secretary  of  the  Smithsonian  Institution,  Prof.  Joseph  Henry, 
proposed,  in  a  letter  herewith  annexed,  paper  20,  to  place  in  the  charge 
of  this  Office,  from  that  date,  the  very  extensive  system  ot  meteorolog- 
ical reports  made  by  volunteer  observers  in  all  parts  of  the  Unit^ 
States,  which,  organized  by  the  Smithsonian  Institution  in  1848,  had 
been  successfully  conducted  under  its  management  for  twenty-four  years. 
With  the  approval  of  the  Secretary  of  War,  the  charge  thus  courteously 
tendered  was  accepted  by  this  Office,  and  the  reiwrts  of  the  three 
hundred  and  eighty-three  observers  heretofore  reporting  to  the  Smith- 
sonian Institution  are  now  regularly  entered  on  its  files.  These  rei)orts 
are  of  observations  made  at  7  a.  m.,  2  p.  m.,  and  9  p.  m.,  local  time,  ^t 
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the  difiPerent  stations  named.  Papers  21  and  22  exhibit  the  circulars 
issued  to  the  correspondents.  Paper  23  is  the  form  adopted  by  this 
OflBce  upon  which  observations  of  this  character  are  now  entered. 

On  June  19,  the  very  courteous  proposal  was  made  by  the  Surgeon- 
General  of  the  Army,  Brig.  Gen.  Joseph  K.  Barnes,  brevet  major-gen- 
eral United  States  Army,  to  place  at  the  disposal  of  this  Office,  after 
having  extracts  made  from  them  at  the  office  of  the  Surgeon  General, 
the  extensive  series  of  observations  made  by  the  medical  officers  of  the 
Army  at  the  different  military  posts  and  stations.  These  reports,  the 
continuation  of  the  series  commenced  by  the  Medical  Department  in 
1819,  are,  like  those  of  the  Smithsonian  series,  from  observations  made 
at  7  a.  m.,  2  p.  m.,  and  9  p.  m.  The  proposal  of  the  Surgeon-General 
was  accepted  in  a  communication  of  date  June  26,  1874.  The  series  of 
the  Medical  Department  is  now  regularly  received  and  entered  on  the 
record-files  of  the  Office.  The  series,  at  present,  numbers  one  hundred 
and  twenty  three.  The  record  of  observations  is  as  the  specimen  form 
herewith,  paper  24.  The  total  of  daily  reports  filed  at  the  Office 
now  numbers  as  follows:  Total  number  of  daily  simultaneous  tele- 
graphic report?,  one  hundred  and  eight ;  total  international  simultane- 
ous reports,  two  hundred  and  fourteen  ;  total  volunteer  reports,  three 
hundred  and  eighty-three ;  total  reports  of  Medical  Corps  of  the 
Army,  one  hundred  and  twenty-three,  making  a  total  of  eight  hundred 
and  twenty-eight  reports  received  regularly  for  discussion. 

The  data  now  accumulated  on  the  files  at  this  Office,  and  to  which 
reference  is  thus  made,  afford  scope  for  generalization  differing  from, 
and  perhaps  more  extensive  than,  any  now  had  by  any  one  nation.  The 
daily  published  study-charts  of  the  Office,  the  Monthly  Review,  with  the 
accompanying  maps,  the  maps  of  this  Office,  of  which  copies  are  fur- 
nished for  the  census  report ;  the  charts  of  average  directions  of  move- 
ment of  areas  of  low  barometer ;  the  charts  of  average  barometric  press- 
ures at  the  hours  of  tri-daily  report,  are  studies  of  this  description. 
Incidental  to  the  labors  which  permit  the  announcement  of  probable 
storms,  are  those  of  this  character,  to  be  based  on  discussions  of  the 
data,  the  results  of  which  may  be,  perhaps,  as  valuable  for  practical 
uses  as  any  relating  to  premonitions  simply. 

The  movements  of  areas  of  low  barometer,  with  accompanying  dis- 
turbances, are  seen  to  follow,  so  far  as  relates  to  the  United  States, 
courses  which  it  seems  may  be,  to  a  certain  degree,  defined  by  months. 
The  average  rain-areas  can  be  traced.  The  storms  are  seen  to  differ  in 
violence  and  extent  with  the  different  seasons,  to  move  with  different 
velocities  and  in  different  directions  at  different  times  of  the  year,  and 
to  exhibit  their  changes  with  a  certain  regularity.  Bach  chart  of  gen- 
eralizations becomes  thus,  in  effect,  an  almost  rule  for  the  future,  the 
rule  condensing  in  itself  the  accumulated  experience  of  years.  By  simi- 
lar lal)ors  the  average  meteoriccondition  for  each  sexjtion  and  station  in 
the  United  States  can  be  traced.  Thus,  for  every  section  and  for  every 
season,  there  are  its  prevailing  winds,  which  differ  each  in  their  dura- 
tion, intensity,  temperature,  and  humidity.  Often,  with  certain  winds, 
the  probabilities  of  accompanying  or  following  rain  are  found  to  increase 
or  diminish.  To  certain  winds  it  is  better  the  farmer  should  expose  his 
crops  if  he  seeks  to  dry  them.  With  other  winds  it  is  wise  to  plant ; 
with  certain  winds  it  is  safe  to  sail  from  sea  or  lake  ports,  expecting  a 
continuance  of  the  wind  and  fair  weather ;  with  others,  storms  are  prob- 
able. For  each  element  of  the  meteoric  conditions,  the  barometric 
pressure,  the  humidity,  the  temperature,  the  clouds,  &c.,  the  Office 
charts  and  the  reports  upon  its  files  open  a  similar  fiela  for  study ;  and 
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deductioDs  are  to  be  made  looking  similarly  to  practical  euds.  The 
study  of  these  different  conditions,  and  the  determining  of  rules  by 
which  premonitions  are  to  be  made,  with  reasonable  accuracy,  reaches, 
in  effect,  to  that  of  the  climatology  of  the  United  States.  Upon  this 
study  the  Office  is  now  entering.  Its  data  carefully  gathered  upon  its 
files,  the  instrumenta^l  readings  made  by  its  own  observers  under  its  own 
rules  for  the  period  of  three  years,  now  warrant  deductions  to  be  sought 
which  could  not  be  earlier  attempted.  The  policy  pursued  by  the  Office 
of  diffusing,  as  widely  as  possible  and  in  condensed  form,  the  informa- 
tion in  its  possession,  enables  it  to  benefit  in  studies  like  these  by  the 
labors  of  students  everywhere.  The  results  return  to  it  in  the  able  sug- 
gestions, based  upon  deductions  had  from  its  charts  and  data,  by  distin- 
guished scholars,  who  thus  become  its  associates  in  more  definitely 
forming  the  rules  on  which  its  duties  rest. 

The  daily  official  deductions,  constituting  the  tri-daily  Synopses  and 
Probabilities,  as  they  are  styled,  and  the  deductions  in  pursuance  of 
which  the  orders  for  the  display  of  cautionary  signals  are  given,  when 
necessary,  are  based  upon  the  regular  reports  of  the  service-stations  of 
observation,  transmitted  tri-daily  by  telegraph,  after  passing  over  a 
system  of  telegraphic  circuits  so  arranged  as  to  at  once  concentrate  the 
reports  at  this  Office,  and  distribute,  in  doing  so,  certain  numbers  of 
them  at  designated  cities  and  posts.  Special  reports  are  demanded 
from  any  station  or  number  of  stations  whenever  impending  disturb- 
ances threaten.  The  Synopses  are  those  of  the  meteoric  conditions 
existing  over  or  near  the  United  States,  for  each  period  of  twenty- 
four  hours  terminating  at  the  hour  for  each  general  report  The 
Probabilities  are  announcements  of  the  changes,  considered  from  the 
study  of  the  charts,  in  connection  with  such  rules  and  generalizations  as 
the  experience  of  the  Office  and  the  study  of  meteorologists  seem  to 
have  determined,  as  probably  to  happen  within  the  twenty-four  hours 
then  next  ensuing.  The  study  for  each  issue  requires  the  drafting  and 
study  of  three  charts.  These  charts  to  exhibit  charto-graphically  the 
data  furnished  by  the  simultaneous  report  of  the  one  hundred  and  eight 
stations,  heretofore  referred  to,  located  in  the  United  States  on  the 
Atlantic  and  Pacific  coasts,  the  coasts  of  the  Gulf  and  of  the  Lakes,  in 
the  western  interior,  and  in  the  Dominion  of  Canada,  Nova  Scotia, 
New  Brunswick,  and  the  West  India  Islands.  The  charts  are  as  fol- 
lows: 

(a)  A  chart  of  barometric  pressures,  the  temperatures,  and  the  winds, 
together  with  the  wind-direction  and  velocities  at  the  different  stations, 
and  the  precipitation  occurring,  exhibits  barometric  pressui*es  and  the 
temperatures  in  the  relation  to  districts  of  territory  and  to  each  other 
by  a  system  of  isobaric  and  isothermal  lines  inscribed;  the  wind-direc- 
tions by  arrows  at  the  different  stations,  {b)  A  chart  of  the  cloud  con- 
ditions prevailing  over  the  United  States,  on  which  the  different  varie- 
ties of  cloud  reported  at  the  stations  appear  by  symbols.  On  this  chart, 
also,  are  indicated  the  weather,  as  reported  at  each  station,  the  direction 
and  movement  of  lower  and  upper  clouds,  and  each  morning  the  mini- 
mum temperature  of  the  preceding  night,  in  relation  to  districts  of 
territory,  (c)  A  chart  of  the  relative  humidities  over  territorial  dis- 
tricts, with  the  temperature  at  the  several  stations.  This  chart  of 
humidities  enables  studies  to  be  made  for  territorial  sections,  the  diffi- 
culties attending  the  study  of  observations  of  this  character  being 
obviated,  to  a  very  considerable  extent,  by  the  intercorrection  of  the 
stations  among  themselves,  and  by  the  great  extent  of  the  regions  over 
which  the  readings  are  made  simultaneously.    In  fields  so  great,  purely 
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local  conditions,  in  part,  disappear,  or  aflfect  very  little  the  general  result. 
With  improving  experience  and  improved  instruments,  the  charts 
will  improve  in  accuracy,  and  their  especial  indications  be  better  under- 
stood in  their  relation  to  the  atmospheric  changes  to  be  anticipated. 
(Papers  25,  26,  27.)  The  total  of  the  readings  of  different  instruments 
inscribed  on  each  series  of  charts,  as  exhibiting  the  elements  of  the  gen- 
eral meteoric  condition,  and  to  be  considered  at  each  report,  reaches  the 
number  of  two  thousand  one  hundred  and  sixty.  The  duties  of  the  prep- 
aration of  these  charts  and  reports  have  been  under  the  immediate 
charge  of  Assistant  Cleveland  Abbe,  A.  M.,  First  Lieut.  Eobert  Craig, 
Acting  Signal-OflBcer  and  Assistant,  First  Lieut.  H.  H.  C.  Dun  woody. 
Acting  Signal  OflBcer  and  Assistant,  and  Assistant  T.  B.  Maury,  A.  M., 
who  have  been  relieved  and  alternated  in  the  discharge  of  these  and 
other  special  duties  at  such  times  as  directed  under  the  instructions  of 
the  Chief  SignalOflBcer.  The  daily  series  of  study-charts  are  nine  in 
number.  The  yearly  series  number  three  thousand  two  hundred  and 
eighty -five.  The  field  which  such  a  series,  continuing  for  years,  opens 
for  study  and  investigation  is  almost  without  a  limit,  and  is  one  upon 
which  this  Office  has  but  begun  to  enter. 

The  statements  of  Synopses  and  Probabilities  have  been  furnished  for 
the  press  at  the  regular  hours:  1  o'clock  a.  m.,  10.30  a.  m.,  and  7.30 
p.  m.,  daily,  and  under  the  same  rules  as  in  preceding  years.  There  has 
been  no  failure  in  the  delivery  of  any  report  during  this  period.  The 
total  number  of  statements  thus  issued  for  publication  has  been  one 
thousand  and  ninety-five.  These  have  been  telegraphed,  at  the  moment 
of  their  issue,  to  the  principal  cities,  and  have  appeared  in  some  form  in 
almost  every  journal  in  the  United  States.  The  great  diffusion  thus 
given  this  intelligence  has,  of  course,  its  advantages.  The  Office  has 
found  itself,  however,  exposed  to  unexpected  difficulties.  It  has  been 
the  plan  of  the  Chief  Signal-Officer  that  these  published  statements 
should  never  appear  without  the  publication,  also,  of  at  least  a  portion 
of  the  data  on  which  they  are  based,  the  full  rehearsal  of  the  synopsis  of 
the  conditions  preceding  the  forecast,  and  the  full  publication  of  the 
forecast  in  the  words  in  which  it  is  issued.  Every  press  association 
receiving  the  statement  from  the  Office  receives  it  on  the  condition  that, 
if  used  at  all,  it  shall  be  printed  in  full,  and  each  has  formally  accepted 
the  condition.  Thus  given  to  the  public,  the  meteoric  indications  on 
which  the  announcements  are  based  can  be  seen,  the  statements  are  bet- 
ter understood,  and  can  be  correctly  judged  by  local  indications  upon 
points  often  so  doubtful  that  they  are  stated  with  hesitation.  The  haste 
of  our  public  life  does  not  always  permit  this,  and  the  Office  sometimes 
finds  itself  held  responsible  for  what  purports  to  be  its  utterances  so 
garbleil  in  the  press  as  not  to  be  recognizable.  It  is  but  just  to  Ameri- 
can journalists  to  say  that  the  instances  are  very  rare  in  which,  when 
attention  has  been  directed  to  this  error,  they  have  failed  to  correct  it. 
A  careful  analysis  of  these  statements  of'the  Office,  made  since  the  date 
of  the  last  report,  and  a  comparison  with  the  meteoric  conditions  occur- 
ring within  the  twenty -four  hours  and  within  the  district  to  which  each 
statement  has  had  reference,  has  given  an  average  of  eighty-four  and  four- 
tenths  per  cent,  as  verified.  The  mode  of  comparison  is  set  forth  in  Pa- 
pers 28  and  29.  The  popular  faith  in  the  announcements  of  the  Office, 
now  entering  on  the  fourth  year  of  their  issue,  has  remained  unchanged; 
nor  is  it  at  any  time  sensibly  lessened  by  the  errors  which  now  and  then 
direct  attention  to  the  fact  that,  in  the  present  condition  of  science,  pre- 
monitions, having  in  their  scope  a  territory  so  great  as  that  of  the 
United  States,  cannot  always  be  correct  for  every  part  of  a  district.   The 
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close  watch  kept  upon  this  Office,  and  the  popular  knowledge  of  the  sqIv 
ject  of  its  duties,  for  which  it  takes  to  itself  some  credit  in  its  character 
of  instructor,  cannot,  perhaps,  be  l)etter  evidenced  than  in  the  quiet 
criticisms  to  which  it  is  subjected  if  an  error  now  and  then  occurs  in  a 
work  in  which,  three  years  ago,  any  success  was  by  many  deemed  im- 
possible. 

The  systematic  instruction  of  officers  of  the  Signal-Service  to  fit  them 
for  duties  of  this  description  has  been  continued,  though  greatly  inter- 
fered with,  by  the  small  force  charged  with  the  now  very  extensive 
duties  of  the  Office  in  its  different  branches,  each  of  which  contribates 
its  share  to  the  success  of  the  whole.  The  duties  on  which  the  officers 
are  engaged,  each  in  his  sphere,  are  such  as  necessarily  lay  well  the 
foundation  for  the  courses  of  especial  study  and  practice.  The  courses 
once  commenced,  the  skill  increases  with  acquired  experience.  The 
studies  to  which  reference  has  been  hitherto  made,  and  the  data  con 
densed  for  generalization,  improve  each  year  the  material  befoi*e  the 
student  for  consideration. 

The  display  of  cautionary  day  and  night  storm-signals  at  times  of 
threatened  dangers  has  been  bad  when  necessary,  during  the  year,  at 
the  following  ijrincipal  ports  and  harbors  of  the  United  States  located 
upon  the  lakes,  the  Atlantic,  and  Gulf  coasts :  New  Orleans,  Mobile, 
Jacksonville,  Savannah,  Charleston,  Wilmington,  Cape  Hatteras,  Nor- 
folk, Cape  Henry,  Baltimore,  Cape  May,  Peck's  Beach,  Atlantic  City, 
Barnegat,  Squan  Beach,  Long  Branch,  Sandy  Hook,  New  York,  New 
Haven.  New  London,  Wood's  Hole,  Boston,  Portland,  Eastport,  Oswego, 
Rochester,  Buffalo,  Erie,  Cleveland,  Toledo,  Detroit,  Port  Huron,  Alpe- 
na, Grand  Haven,  Chicago,  Milwaukee,  Escanaba,  Marquette,  Dulutb, 
Key  West,  Thatcher's  Island,  and  Tybee  Island.  During  this  period 
seven  hundred  and  sixty-two  signals  have  been  ordered,  counting 
each  display  of  each  signal  at  each  port  a  separate  display,  in  antici- 
pation of  seventy-two  dangerous  storms.  Of  this  number,  five  hundred 
and  sixty-one,  or  seventy- five  per  cent.,  have  been  reported  as  verifieil 
by  tlie  occurrence  of  dangerous  winds  at  the  points  of  display  or  within 
the  radius  of  one  hundred  miles,  as  set  forth  in  the  rules  of  the  Office^ 
In  no  instance,  during  the  year,  has  any  great  storm  reached,  without 
fair  warning  given,  the  lakes,  or  any  of  the  great  ports  of  the  LTnited 
States.  The  signal  ordered  by  this  Office  is  always  cautionary  in  its  char- 
acter, not  announcing  absolutely  a  storm  will  come,  but  that  indications 
are  sufficiently  threatening  to  call  for  caution,  both  as  to  going  to  sea  and 
for  i)reparation  for  rough  weather  if  vessels  are  about  to  sail.  Accuracy 
will  improve  as  the  data  of  the  Office  become  full  enough  to  enable  it  to 
be  judged  from  experience  what  local  wind- velocities  are,  in  general,  in- 
dicated in  the  dill'erent  seasons,  and  by  the  differing  meteoric  conditions, 
as  to  accompany  the  different  barometric  gradients  over  this  continent. 
It  is  to  the  solution  of  such  questions  that  the  study  of  the  Office  is  di- 
rected. Disturbances  moving  from  the  Atlantic  seaward  cannot,  of 
course,  be  closely  watched,  unless  the  future  of  the  sea-coast  stations 
shall  fix  the  indications ;  but  those  which  pass  along  the  coasts  them- 
selves, or  move  over  the  interior,  so  plainly  exhibit  their  presence  on 
the  charts,  that  there  seems  to  be  no  danger  of  failing  to  note  their  ex- 
istence in  time  to  give  fair  warning  in  their  probable  course.  Reference 
is  not  here  had  to  the  sudden  and  local  changes,  as  in  thunder-storms 
and  tornadoes,  but  to  the  great  atmospheric  disturbances  which  for- 
merly swept  over  territorial  sections  of  the  country  unforeseen  and  un- 
recorded. 

The  Office  has  extended,  under  the  direction  of  the  Secretary  of  War, 


Digitized  by  VjOOQIC 


CHIEF   SIGNAL-OFFICER.  511 

and  since  the  date  of  the  last  annual  report,  \t%  efforts  to  exhibit,  as 
widely  as  possible  throughout  the  agricultural  districts  of  the  country, 
the  results  of  the  daily  office-studies,  in  the  form  of  the  forecasts  issuing 
from  it,  and  has  been  in  regular  correspondence,  in  reference  to  its  duties, 
with  committees  appointed  for  the  purpose  by  one  hundred  and  sixteen  ag- 
ricultural societies.  (Paper  30.)  In  the  year  just  past  six  thousand  two 
hundred  and  eighty -six  farmers'  bulletins,  exhibiting  the  daily  forecasts, 
have  been  posted  daily  for  public  use  in  as  many  different  post-offices  in 
different  cities,  villages,  and  hamlets,  located  in  the  interior  and  farming 
regions  of  the  country.  The  extent  of  the  labor  needed  to  reach,  even 
in  part,  the  vast  agricultural  population  of  the  United  States,  is  wide. 
At  midnight  of  each  day  the  midnight  report  of  forecast  is  telegraphed 
from  the  central  office  to  twenty  centers  of  distribution,  located  in  the 
different  States  according  to  the  charts  herewith.  The  centers  of  dis- 
tribution are  as  follows:  Albany,  N.  Y.;  Augusta,  Ga.;  Bangor,  Me.; 
Boston,  Mass.;  Buffalo,  N.  Y.;  Burlington,  Iowa;  Chicago,  111.;  Cin- 
cinnati, Ohio;  Detroit,  Mich.;  Leavenworth,  Kans.;  Logansport,  Ind. ; 
Memphis,  Tenn.;  Montgomery,  Ala.;  New  Orleans,  La.;  Nashville, 
Tenn. ;  New  York,  N.  Y. ;  Philadelphia,  Pa.;  Pittsburgh,  Pa.;  Spring- 
field, Mass. ;  Saint  Louis,  Mo. ;  Washington,  D.  C.  These  centers  of 
distribution  have  been  located  with  careful  reference  to  the  number  of 
the  farming  populations  in  the  different  sections  ot  the  United  States, 
and  the  facilities  to  be  had  at  each  center  for  rapidly  rciiching  with 
information  the  greatest  number  of  individuals.  The  telegraphed  report 
received  at  the  center  of  distribution  is  at  once  printed  by  enlisted  men 
of  the  Signal-Service  upon  bulletins,  enveloped  asrapidly  as  printed, 
in  post-office  wrappers  already  stamped,  and  addressed  to  the  different 
post-offices  within  a  radius  ot  as  many  miles  as  can  be  reached  by  the 
swiftest  conveyance  by  2  p.  m.  of  the  following  day,  and  are  then  placed 
in  charge  of  the  Post-Office  Dep.artment,  by  an  arrangement  by  which 
they  are  distributed  by  the  fastest  mails  to  every  post-office  addressed. 
An  order  of  the  Postmaster  General  requires  that  each  bulletin,  on  its 
receipt  at  the  post  office  addressed,  shall  be  displayed  in  a  frame  pro- 
vided by  this  Office,  and  notice  of  the  hour  of  its  receipt  and  of  the 
moment  of  its  display  reported.  The  bulletins  have  reached  the  differ- 
ent offices  and  have  been  displayed  in  each  in  the  frames  at  the  average 
hour  of  11  a.  m.  The  average  time  thus  elapsing  from  the  moment  at 
which  the  dispatch  has  left  this  Office  at  midnight  until  it  has  appeared, 
printed  and  bulletined,  in  the  interior  towns  and  villages  over  the  ter- 
ritory, extending  from  Maine  to  Louisiana,  has  been  ten  hours.  The 
fact  that  the  interior  populations  can  thus  be  reached  has  been  estab- 
lished. With  each  year  it  is  possible  to  extend  the  field  of  distribution. 
With  each  year  the  popular  knowledge  of  the  uses  of  the  bulletin  and 
some  increased  interest  in  and  study  of  meteorology,  renders  the  farm- 
ing communities  better  able  to  judge  of  its  correctness  and  to  benefit  by 
its  contents.  It  is  contemplated,  as  the  work  of  the  Office  progresses 
and  generalizations  can  be  given,  to  add  to  the  bulletin  such  brief  rules 
as  may  be  developed  in  regard  to  its  uses  in  connection  with  such 
instruments  as  may  be  readily  had  for  local  use,  and  such  others  as 
relate  to  the  particular  crops  had  in  hand  at  the  different  seasons  of  the 
year,  with  reference  to  the  atmospheric  conditions  then  occurring. 

It  requires  some  reflection  to  appreciate  the  extent  of  this  work,  its 
economy,  and  the  great  numbers  of  the  populations  it  aims  to  benefit 
directly. 

During  the  session  of  the  last  Congress  the  Chief  Signal-Officer  sub- 
mitted to  one  of  the  committees  an  estimate,  the  plan  of  which  shows 
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that  if  the  total  cost  of  each  bulletin-station  at  which  the  bulletin  is  dis- 
played at  each  dift'erent  post-office,  hamlet,  village,  or  city,  was  com- 
puted to  be  thirty-one  cents  per  day  only,  the  sum  so  resulting  would 
meet  every  expense  caused  by  the  Signal-Service.  A  very  few  tons  of 
hay  saved  in  the  course  of  the  year  in  the  vicinity  of  each  station 
would  more  than  compensate  for  the  expenditures.  Communications 
Irotn  the  different  districts  show  a  general  and  intelligent  use  of  these 
reports  by  the  populations  for  which  they  are  intended. 

The  duties  of  the  Office  in  cx>nnection  with  the  river-reporta  of  the  year 
have  had  relations  to  occurrences  of  unusual  interest.  As  in  the  pre- 
ceding years,  the  regular  or  daily  reports  of  the  changing  depths  of  the 
waters  in  the  river-channels  have  been  recorded  az)d  published  with 
regularity  for  the  benefit  of  the  river-commerce  at  the  principal  cities 
and  ports  existing  on  the  great  rivers,  and  have  enabled  the  commercial 
populations  to  regulate  intelligently  the  movement  of  the  river-shipping. 
The  data  had  at  this  Office,  though  meager,  suffice  to  permit  a  fore- 
knowledge of  changes  of  importance  likely  to  happen,  and  enable  useful 
warnings  to  be  given  of  coming  Hoods,  ice-floods,  and  sudden  and  great 
rises  or  falls  of  the  river-levels.  As  an  instance,  a  fair  premonition 
was  had  throughout  the  Mississippi  Valley  of  the  great  flood  occurring 
in  the  months  of  last  spring,  and  during  the  continuance  of  them  special 
river-reports  exhibited  daily,  with  sufficient  accuracy,  the  coming  rises 
or  falls.  How  much  depended,  in  individual  cases,  upon  these  report*, 
cannot  be  known.  It  is  sufficient  for  the  purposes  of  the  report  to  state 
that,  without  them,  there  were  no  reports  directly  to  reach  the  people, 
and  none  at  all  comparable'  with  these  in  their  extent  and  regularity. 
The  study  of  the  rivers,  made  necessarj-  by  occurrences  of  this  nature, 
has  required  that  there  should  be  established  for  each  portion  of  the 
river-courses  a  certain  level  or  depth  of  water,  a  rise  above  which  is 
held  to  be  dangerous  to  river-interests,  and  has,  for  this  reason,  been 
designated  as  the  "danger-level.''  The  report  of  First  Lieut.  A.  W. 
Greely,  Acting  Signal-Officer,  who,  under  instructions  from  the  Chief 
Signal-Officer,  has  made  a  minute  examination  of  the  Mississippi,  Mis- 
souri, and  Ohio  Rivers,  to  establish  this  "  level,"  together  with  the  added 
information  derived  from  replies  to  inquiries  from  this  Office,  are  sub- 
mitted herewith  in  Papers  31, 32,  and  33. 

In  connection  with  this  study,  a  chart  of  the  basins  of  the  different 
principal  rivers  within  the  limits  of  the  water-sheds  of  each  has  been 
compiled  from  the  best  attainable  authorities,  and  a  river-slate  designed, 
on  which  are  outlined  the  different  averaged  grades  of  the  beds  of  the 
different  rivers  at  the  different  parts  of  their  course,  from  the  head  of 
navigation  on  each  to  the  mouths  by  which  they  empty  into  other  rivers 
or  into  the  sea.  (Paper  34.)  The  flood  waves  can  be  traced  in  outline  on 
this  slate,  and  their  movements  thus  noted  from  day  to  day.  With 
this  preparation,  it  is  comparatively  easy  to  know — an  unusually  heavy 
rain-fall  being  noted  within  any  water-shed — into  what  river  it  will 
flow ;  to  mark  next  the  rise  of  that  river,  as  given  by  the  re^wrts ;  to 
know  something  of  the  rapidity  of  the  current  with  which  the  flood- 
wave  roust  follow  its  course;  to  note  then  into  what  river  the  wave 
will  pass,  and,  tracing  in  the  same  manner,  to  follow  its  progress  to  the 
sea.  The  plan  of  observation  can  be  applied  to  any  river.  With  sta- 
tions properly  placed,  it  can  be  made  impossible  for  a  flood  to  follow  its 
course  without  notice  given  by  telegraph  of  its  coming.  Papers  35  to 
43  exhibit  charts  of  fluctuation,  to  enable  study  to  be  made  as  to  aver- 
age depths  of  water,  the  average  frequency  of  floods  at  the  difterent 
months  of  the  year,  &c. 
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To  the  river  reports  has  been  added  for  the  two  years  now  just  passed, 
at  the  request  of  Prof.  Spencer  P.  Baird,  United  States  Commissioner 
of  Fish  and  Fisheries,  a  daily  report  of  surface  and  bottom  water-tem- 
peratures of  the  rivers  and  lakes  and  on  the  sea-coast,  the  object  had  in 
view  being:  to  determine  the  proper  rivers  and  lakes  in  which  to  place 
the  different  varieties  of  food-fishes.  It  is  necessary,  for  this  purpose, 
to  ascertain  the  extremes  and  means  of  the  water-temperatures.  These 
water- temperatures  sometimes  indicate  the  fact  that  the  winter  snows 
are  thawing  in  the  Rocky  Mountain  ranges  in  advance  of  other  informa- 
tion. A  similar  study  of  water-temperatures  on  the  Atlantic  coast  will 
give,  it  may  be  hoped,  clue  to  yet  unknown  ocean -currents. 

The  display  of  bulletins  of  river-reports  during  the  year  has  been  at 
the  following  stations:  Cairo,  Cincinnati,  Davenport,  Dubuque,  Keokuk, 
La  Crosse,  Leavenworth,  Louisville,  Memphis,  Nashville,  New  Orleans, 
Omaha,  Pittsburgh,  Shreveport,  Saint  Louis,  Saint  Paul,  Vicksburg, 
Yankton,  Dak.,  and  Helena,  Ark. 

Another  series  of  reports,  having  reference  to  internal  navigation, 
that  of  the  announcement  from  day  to  day  of  such  probable  approach- 
ing changes  of  temperature  for  the  different  sections  of  the  United 
States  as  would  be  likely  to  cause  the  freezing  of  the  canals,  or  in  other 
cases  as  would  open  them  sufficiently  to  permit  the  great  commerce  some- 
times caught  and  held  by  the  ice  at  ports  upon  them  to  be  pressed  forward 
toward  the  termini  of  the  canal,  was  for  the  first  time  issued  during  the 
days  of  the  closing  navigation  of  last  fall  and  the  beginning  of  winter. 
Many  thousands  of  tons  of  merchandise  and  hundreds  of  canal-barges 
are  annually  afloat  at  this  season  of  the  year.  The  quantity  of  grain  in 
transit  is  sometimes  so  large  that  the  markets  of  the  great  cities  are 
influenced  by  its  movement  and  by  the  possibility  of  its  reaching  or 
failing  to  reach  tide-water.  Other  interests  are  affected.  The  canal- 
reports  of  this  Office  were,  under  the  circumstances,  recteived  with  satis- 
faction by  the  commercial  associations  of  the  cities,  and  now  constitute 
for  the  months  of  November,  December,  and  January  one  of  the  regular 
issues  of  the  Office.  Papers  44,  45,  and  46  exhibit  specimens  of  special 
river,  water- temperature,  and  canal  reports. 

The  forms  for  and  the  facts  stated  in  the  bulletins  published  for  the 
uses  of  farmers  and  seamen,  for  the  river-reports,  the  canals,  and  the 
other  varied  interests  the  bulletins  are  intended  to  reach,  will  change 
gradually  with  increasing  knowledge  and  facilities.  Each  form  has, 
however,  its  object,  and  cannot  be  changed  until  long  tests  have  shown 
it  is  safe  to  make  the  changes.  The  forms  at  present  used  are  intended 
esi)ecially  to  call  into  use  and  to  have  information  contained  in  the  bul- 
letin supplemented  by  the  local  knowledge  of  those  who  avail  themselves 
of  it,  and  by  the  indications  of  the  instruments  in  the  hands  of  the  many 
competent  observers  throughout  the  country. 

The  regularly-printed  publications  of  the  Office  have  been  issued  dur- 
ing the  year.  Copies  of  these  papers,  the  Office  Weekly  Weather  Chron- 
icle and  the  Office  Monthly  Review,  sufficiently  illustrate  their  character. 
(Papers  47  and  48.)  The  scope  of  the  Review  has  been  very  greatly 
extended  during  the  year  by  the  increased  number  of  regular  and  volun- 
teer reports  received,  all  of  which  are  valuable  for  reference,  and  a  gen- 
eral study  of  which  enters  necessarily  into  the  study  for  the  preparation 
of  each  Review.  The  three  charts  which  accompany  each  issue  of  the 
Review  exhibit  an  improvement,  due  to  the  increase  of  data.  When  it 
is  considered  that  each  of  these  charts  is,  to  some  extent,  the  reduction 
of  data  first  chronicled  on  the  ninety  separate  charts  for  the  month',  and 
exhibits  thus  a  generalization  of  the  conditions  existing  during  the 
33  w 
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month,  it  will  be  readily  understood  how  much  this  constant  monthly 
reduction  simplifies  the  matter  of  generalization  for  the  year.  The  wide 
circulation  given  this  Review  meets,  in  part,  theexpressed  wish  for  gener- 
alizations prepared  by  this  Office,  while  the  receipt  of  a  copy  is  considered 
by  the  hundreds  of  volunteer  observers  at  once  a  sufficient  acknowledg- 
ment and  compensation  for  their  labors.  Assistants  Abbe,  Craig,  Dun- 
woody,  and  Maury  have  alternated  in  the  charge  of  the  preparation  of 
these  papers  and  of  the  charts  which  accompany  them.  The  prepara- 
tion of  the  matter  for  the  volumes  of  the  reports,  synopses,  probabili- 
ties, and  facts,  commenced  in  1872,  has  been  continued.  These  volumes, 
containing  the  record  of  all  the  tri-daily  reports  received  at  the  Office 
from  the  date  at  which  such  record  commenced;  the  tri-daily  charts, 
based  upon  the  study  of  each  report;  the  synopses  and  probabilities  on 
that  date  issued;  with  a  statement  of  the  facts  or  meteoric  conditions 
which  subsequent  reports  have  shown  actually  existed  at  the  time  for 
which  each  forecast  was  made,  will  constitute,  when  issued,  a  meteoric 
record  more  full,  perhaps,  than  any  now  published. 

By  an  unfortunate  misunderstanding,  either  of  the  intent  of  Congress 
in  appropriating  money  for  the  public  printing,  a  proportionate  share  of 
which  was  presumably  to  be  used  for  the  work  of  thisOffice,  or  of  the 
information  upon  which  Congress  has  acted,  this  work  has  been  very 
greatly  delayed,  the  data  of  three  months  only  of  thirty-two  being  yet 
in  form  for  issue.  It  is  especially  recommended  that  a  sufficient  appro- 
priation be  estimated  in  the  annual  appropriation  for  printing  for  the 
War  Department  to  meet  the  expense  of  this  issue. 

A  number  of  charts  have  been  prepared  in  the  map-room  of  the  Office 
under  the  charge  of  Lieutenant  Jackson.  An  atlas  of  twelve  charts, 
exhibiting  the  average  direction  of  movement  of  areas  of  low  barome- 
ter for  each  mouth  of  the  year,  has  been  here  charted ;  the  fa<;ts 
exhibited  on  these  charts  being  deduced  from  the  comparison  of  the 
three  thousand  three  hundred  and  seventy-five  tri-daily  charts  prepared 
and  on  file  in  this  Office  up  to  the  date  of  its  issue,  as  exhibited  first  in 
the  charts  of  the  Monthly  Keview,  and  by  the  reduction  of  these  charts 
to  the  twelve  which  make  the  atlas. 

The  form  of  procedure  has  been  as  follows:  The  tracks  of  movement 
of  all  areas  of  low  barometer  for  the  month  of  January,  for  instance, 
are  found  laid  down  on  the  regular  monthly  charts  of  the  Office  prepared 
for  the  purpose,  one  chart  being  used  for  each  January.  Upon  this 
chart  are  selected  groups  of  all  the  tracks  following  the  same  general 
direction,  e.  g,,  those  of  disturbances  traced  from  the  Gulf  of  Mexico, 
from  the  Southwest,  from  the  Northwest,  or  from  the  Lake  region.  The 
points  (in  latitude)  at  which  the  mean  track  of  each  group  crosses  the 
meridians  of  longitude  in  the  January  of  the  first  year  are  marked 
(approximately)  on  the  meridians.  These  points  of  crossing  are  then 
connected  by  continuous  colored  lines.  Each  of  these  colored  lines  thus 
represents  the  favorite  pathway  pursued  by  the  disturbances  or  storms 
of  each  group  for  the  January  of  that  particular  year.  At  each  end  of 
every  line  is  noted  the  number  of  areas  of  low  barometer  of  each  group 
of  which  the  line  shows  the  mean  direction.  The  same  process  is  then 
repeated  for  the  January  low  barometers  of  the  following  year;  the 
lines  of  mean  direction  pursued  by  them  are  similarly  established,  and 
the  lines  charted  in  another  color,  with  the  number  of  disturbances  of 
which  they  respectively  represent  the  mean  course  entered  at  each  end 
of  each  line.  The  process  is  thus  repeated  successively  for  ejich  year 
under  consideration,  and  the  results  thus  charted  iu  a  special  color  for 
each  year.    After  all  the  mean  January  disturbances  or  storm-tracks  of 
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each  group  have  been  thus  laid  down  in  their  appropriate  colors  for 
each  year  on  the  final  January  chart  of  grand  means,  the  mean  of  all 
the  means — giving  the  mean-direction  of  all  these  mean  directions ;  for 
each  group  is  determined  and  outlined  in  the  same  manner  that  each 
separate  mean  was  found.  These  grand  means  of  all  the  separate  tracks 
of  all  the  separate  groups  for  January  are  put  down  in  broad,  dark-col- 
ored bands  on  the  large  chart,  and  suggest,  at  a  glance,  and  approxi- 
mately, the  probable  course  of  any  storm  of  any  group  that  may  arise 
during  that  particalar  month  (January)  in  any  future  year. 

In  this  investigation,  the  few  erratic  and  unusual  tracks  are  necessa- 
T\\y  omitted  in  the  grand  mean ;  but  their  number  and  course  are  given 
in  special  lines. 

Very  many  details  may  be  had  from  such  charts  of  generalization,  in 
addition  to  their  relation  to  movements  of  areas  of  low  barometer.  Thus 
it  appears  upon  the  charts  that,  for  the  period  for  which  they  are  con- 
structed, nearly  90  per  cent,  more  of  the  disturbances  traced  have  been 
first  noted  in  the  Northwest  and  the  Great  Plains  than  in  the  southern 
parts  of  the  country.  From  May  to  November  few  disturbances  are 
from  the  Southwest  as  compared  with  the  number  from  the  Northwest 
and  Rocky  Mountain  region.  In  winter,  comparatively  few  disturbances 
first  appear  near  Florida,  and  of  those  areas  of  low  barometer  first 
noticed  on  the  Gulf,  few  pass  over  Florida,  Eastern  Georgia,  and  the 
Carolinas,  in  that  season.  A  very  considerable  number  of  areas  of  low 
barometer  are  traced  over  the  New  England  States;  they  seem  quite 
evenly  distributed  throughout  the  year.  About  84  per  cent,  of  these 
disturbances  are  first  noticed  in  the  West  and  Northwest.  Few  dis- 
turbances, comparatively,  are  first  noticed  in  the  Gulf,  and  of  these 
nearly  one-half  are  found  in  the  months  of  February  and  September. 
Of  the  disturbances  at  sea  noticed  over  the  Gulf  and  oif  the  Florida 
coasts,  those  occurring  late  in  the  fall  and  in  the  winter  months  are  gen- 
erally traced  parallel  to  the  Atlantic  coasts.  Those  noticed  at  other 
seasons  are  more  erratic  in  their  course.  Of  the  disturbances  appearing 
in  the  Gulf  and  Southwestern  States,  during  the  months  of  February, 
3Iarch,  and  April,  a  majority  are  traced  in  an  easterly  direction,  south 
of  the  Appalachian  range,  and  their  courses  then  deflect  northeast- 
wardly along  the  coast.  During  the  summer,  fall,  and  winter  months,  a 
majority  are  traced  in  a  northeasterly  direction — west  of  said  range. 
These  instances  are  referred  to  as  illustrations  only  of  the  studies  the 
chart  permits. 

The  utility  of  these  and  similar  deductions  the  charts  make  easily 
practicable  is  manifest,  whether  viewed  in  relation  to  the  pre-annouuce- 
ment  and  foreknowledge  of  the  probable  course  of  storms  in  the  United 
States,  or  upon  the  seas  in  their  vicinity,  or  with  regard  to  the  agricul- 
tural operations  of  the  country,  or  the  study  of  its  climatology. 

In  considering  the  significance  of  the  daily  weather-reports  telegraph- 
ically issued  from  this  Office  and  printed  in  the  newspapers,  the  seaman, 
the  farmer,  or  the  unscientific  reader,  with  the  charts  of  the  mean 
directions  before  him,  may,  by  referring  to  the  proper  month,  have  some 
correct  idea  as  to  the  probable  path  an  approaching  storm  of  any  group 
will  select,  and  he  will  be  able,  in  a  measure,  to  anticipate  its  etfects  in  his 
own  locality.  It  seems  probable  that,  when  a  larger  induction  enables 
the  OflBce  to  more  perfectly  chart  the  monthly  paths  of  storms,  their 
prevision  and  prediction,  with  the  aid  of  the  tri-daily  press-reports,  will 
be  made  practicable  to  a  larger  circle  of  intelligent  private  observers. 

Another  series  of  charts,  based  upon  the  data  of  the  Office,  collated 
and  reduced  under  the  careful  supervision  of  Assistant  Abbe,  h^s  been 
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similarly  prepared  in  the  map-room.  Copies  of  these  charts  have  been 
fiirDished  the  Census  Bureau  to  accompany  the  census  report  now  in 
preparation. 

In  addition  to  this  work  there  have  been  here  prepared  the  charts  of 
the  fluctuations  of  the  rivers,  mean-barometer  charts,  charts  of  river- 
basins,  charts  of  the  mean  barometric  readings  reduced  to  sea-level  at 
each  reporting  station  at  the  respective  hours  for  each  separate  tri-daily 
report  for  each  month  of  the  year,  &c.,  and  other  charts,  having  for  their 
purpose  the  condensation,  for  use,  of  such  information  as  is  daily  needed 
in  the  study  for  the  reports  issuing  from  this  Oflice. 

By  the  publications  of  the  Office,  which  have  been  heretofore  referred 
to,  and  specimen  copies  of  which  accompany  this  report ;  by  the  signals 
displayed  by  day  or  at  night  at  times  of  probable  danger  by  the  an- 
nouncements of  probable  changes  of  weather  in  the  synopses  and  prob- 
abilities furnished  thrice  daily  to  the  press ;  the  farmers'  bulletins  ex- 
hibited at  so  many  villages  and  hamlets  in  the  interior  5  the  river  and 
canal  reports  made  with  reference  to  river  and  canal  interests;  the  bul- 
letins of  data  exhibited  at  all  the  great  cities  and  ports  ;  the  symbol- 
maps  displayed  in  boardof-trade  rooms  and  rooms  of  chambers  of  com- 
merce ;  the  weekly  chronicles  and  monthly  weather-reviews  furnished  to 
agricultural  societies,  commercial  associations,  and  correspondents  of 
this  Office ;  the  daily  weather-maps ;  the  monthly  charts ;  and,  finally, 
the  charts  condensing  the  results  of  years  of  observation,  it  is  believed 
that  the  information  emanating  from  this  Office  reaches  daily  not  less 
than  one- third  of  all  the  households  in  the  United  States.  The  first  uses 
of  its  studies  and  of  the  data  on  its  files  thus  accomplished,  the  con- 
densed records  furnished  for  the  more  careful  study  of  scientists  every- 
where, equal,  perhaps,  in  their  form  and  in  the  regularity  of  their  pub- 
lication, those  furnished  by  any  similar  institution  in  any  country. 

The  work  in  the  instrument  and  model  room,  referred  to  in  preceding 
reports,  has  been  steadily  continued.  It  is  sought,  by  the  construction 
of  model  instruments,  and  the  study  of  those  hitherto  densed  in  other 
countries  and  our  own,  to  arrive  at  a  reliable  and  economical  form  of 
self-registration  for  the  different  instruments,  the  readings  from  which 
enter  as  elements  into  the  established  meteoric  reports.  The  benefits  to 
result  from  such  continuous  and  self-recorded  readings  have  been  long 
recognized.  From  the  time  at  which  such  instruments  can  be  supplied 
and  used  at  the  stations  of  observation  within  the  scope  of  the  service 
of  the  United  States,  a  record  will  commence  unparalleled  in  value  to 
the  country  by  any  hitherto  attempted.  A  few  years  of  observation  on 
such  a  scale,  with  instruments  compared  and  readings  attested,  would 
result  in  the  establishing  of  such  facts  and  the  solution  of  such  ques- 
tions relating  at  once  to  climatology  and  the  pre-announcement  of 
meteoric  changes  as  cannot  without  them  be  hoped  for.  Among  the 
instruments  devised  for  the  Office  in  the  year  have  been  a  barometer 
and  rain-gauge,  both  continuously  self-registering  by  electricity,  by 
Lieut.  D.  J.  Gibbon,  acting  signal-officer;  a  thermometer,  self-register- 
ing, made  for  the  Office  by  Professor  Hough,  of  Albany,  1^.  Y.,  and  a 
self-registering  rain-gauge  by  Lieut.  Henry  Jackson,  acting  signal-officer 
and  assistant.  The  ingenuity  displayed  in  the  construction  of  these 
instruments  is  remarkable.  The  tests  for  durability,  facility  of  manage- 
ment, and  steadiness  of  record  have  not  yet  seemed  so  fully  met  as  to 
permit  their  general  use.  The  removal  of  the  inaccuracies  is  regarded, 
however,  as  a  question  of  time,  and  the  period  to  elapse  a  short  one  only 
before  it  will  be  possible  to  equip  the  necessary  stations  with  apparatus 
so  self-jegistering  as  to  allow  every  instrument  to  be  exposed  with  such 
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similar  conditions  of  level  and  shelter  as  will  render  these  readings 
comparable  and  correct  for  any  practical  purposes.  The  nses  of  the 
collection  of  instruments  in  the  instrument-room  of  this  Office  have 
served  well  the  end  for  which  it  was  made  by  the  inventions  they  have 
inspired,  aside  from  their  value  for  purposes  of  instruction.  A  number 
of  very  beautiful  and  ingenious  models,  exhibiting  visibly  the  different 
character  of  clouds,  storm-movements,  and  the  differing  atmospheric 
conditions  over  the  earth's  surface  at  different  seasons  of  the  year,  have 
been  added  to  the  office-collection  by  the  labor  of  Sergt.  P.  Monet. 

The  purpose  hitherto  mentioned  in  the  reports  of  this  Office  of  arrang- 
ing an  instrument  to  be  so  devised  as  to  be  at  once  simple,  strong,  and 
inexpensive  for  the  farmer's  use,  and  for  general  use  in  connection 
with  the  daily  bulletin,  has  been  kept  in  view.  The  embarrassment 
to  which  the  Office  is  subjected  by  constant  changes  of  its  force,  has,  to 
some  extent,  delayed  the  necessary  tests ;  but  there  seems  little  reason 
to  doubt  that  an  instrun^ent  can  be  so  arranged  that  its  readings,  sup- 
plemented by  some  knowledge  of  local  signs,  and  by  the  information 
furnished  in  the  bulletin-report  of  the  Office,  will  enable  the  farming  and 
interior  communities  to  profit  by  a  knowledge  of  coming  changes  better 
than  they  can  now  have. 

It  is  essential  to  work  so  constant  and  exact  as  that  required  from  the 
numerous  stations  now  connected  with  the  Office,  that  each  station 
should  be  frequently  and  minutely  inspected,  the  books  and  papers  ex- 
amined, and  the  instruments  compared  with  the  standard  instruments. 
Each  station  ought  to  be  inspected  at  least  once  in  each  period  of  six 
months.  Eighty-two  stations  have  been  inspected  since  last  report. 
The  officers  employed  upon  this  duty  have  been  Lieuts.  A.  W.  Greely, 
F.  C.  Grugan,  and  D.  J.  Gibbon,  acting  signal-officers.  The  service  is 
found  to  be  an  arduous  one.  The  inspection  necessitates  a  stay  of  some 
days  at  the  station  to  be  inspected,  a  critical  comparison  of  the  instru- 
ments, and  a  formal  and  minute  report  in  writing.  It  renders  necessary 
an  almost  constant  movement  of  the  officers  from  place  to  place,  and 
involves  much  labor.  The  field  of  this  duty  has  been  commensurate 
with  the  territory  of  the  United  States.  The  exceedingly  small  force 
of  acting  signal-officers  has  caused  the  work  to  fall  with  too  severe  a 
stress  upon  those  employed  upon  it.  Paper  49  exhibits  stations  in- 
spected. 

The  sea-coast  service  of  the  Signal-Service  in  connection  with  the  life- 
saving  service  has  grown  steadily  in  irai)ortance.  At  the  date  of  the  last 
report  a  telegraphic  line  reaching  from  Sandy  Hook  to  Barnegat  had 
been  erected,  and  a  line  from  Norfolk  to  Cape  Hatteras  was  in  process 
of  construction.  Both  of  these  lines  have  been  completed.  The  act  of 
Congress  requiring  this  service  contemplates  the  establishment  of  signal- 
stations  at  life-saving  stations  and  light-houses  at  ])oints  along  the  coast 
in  such  manner  that  the  coast  and  the  sea  in  their  vicinity  may  be  at 
once  kept  under  observation,  warnings  of  approaching  storms  be  given 
to  vessels  within  signal-distance,  and  information  of  disasters  and  other 
incidents  occurring  be  rapidly  conveyed  to  the  chain  of  life-saving  sta- 
tions and  to  the  central  office.  An  advantage  incidental  to  such  duties 
is  that  they  permit  communication  to  be  had  by  signal  with  vessels  pass- 
ing in  sight  of  any  station.  The  soldiers  of  the  corps  upon  this  service 
are  skilled  as  line-builders  and  as  operators.  They  have  been  taught 
to  take  and  report  meteorological  observations,  and,  as  signal-men,  are 
practiced  in  both  the  Army  and  Navy  codes,  and  in  that  code  of  perma- 
nent flag-signals,  known  as  the  International  code,  to  enable  them  to 
communicate  telegraphically  with  vessels  of  any  nationality. 
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The  extent  of  the  field  for  service  valuable  to  almost  every  interes 
represented  upon  our  shores,  the  seas,  or  lakes,  the  duties  of  such  a  corps 
can  occupy,  will  suggest  themselves  without  lengthy  rehearsal.  Brought 
to  that  degree  of  perfection  which  they  can  attain,  if  the  service  is  prop- 
erly sustained,  a  vessel  approaching  our  coast,  or  coasting  it,  ought  first 
to  be  warned  of  a  storm,  if  one  is  impending  within  the  scope  of  the 
observation  of  the  central  office.  If  the  storm  is  not  shunned,  and  ship- 
wreck is  impending,  aid  can  be  summoned  to  come  on  steamers  from 
ports  far  or  near,  perhaps  in  time  to  avert  the  disaster.  If  the  aid  fail, 
and  the  ship  must  strike,  the  life-saving  service  can  be  concentrated 
from  sections  beyond  the  vicinity,  and  in  any  force  needed.  If  the 
wreck  happens,  notice  can  go  to  the  wrecking  companies,  to  the  insur- 
ance, and  to  others  interested  in  the  vessel,  while  lists  of  passengers  and 
crews,  saved  or  lost,  can  be  known,  and  provision  sought  for  their  neces- 
sities. Throughout  all  the  course  of  the  occurrence  the  central  office  can 
be  constantly  informed.  A  naval  vessel  appearing  oflf  one  of  the  signal- 
stations  can  transmit  a  communication  to  Washington,  or  receive  orders 
in  cipher  and  by  signal.  In  time  of  war,  with  the  system  completed,  no 
part  of  the  coast  could  be  menaced  without  instant  knowledge  at  the 
great  centers,  at  headquarters,  along  the  coast,  or  throughout  the  coun- 
try, if  need  be,  of  the  character  of  the  menace  and  the  locality.  In  time 
of  peace,  if  desirable  for  commerce,  a  record  can  be  kept  of  passing  ves- 
sels, showing  their  signals,  or  brief  messages  can  be  signaled  to  or  from 
them.  It  is  contemplated  to  equip  each  station  with  a  semaphore  for 
uses  of  this  kind  when  flags  may  fail,  and  for  the  purpose  of  enabling 
them  to  better  communicate  with  foreign  vessels. 

Some  reference  has  been  already  made  to  the  character  of  the  meteoric 
reports  to  be  had  at  these  stations.  These  will  comprise  readings  taken 
at  the  actual  sea- level,  &c.,  records  of  sea- waves,  tides,  temperatures, 
and  rise  and  fall  of  sea-level,  such  as  it  has  not  been  in  the  power  of  the 
country  to  have  hitherto,  and  the  indications  from  which  patient  study 
will  not  fait  to  determine.  Already,  in  their  imperfect  condition,  the 
reports  give  knowledge  of  atmospheric  disturbances  existing  on  the  sea. 

Those  who  have  devoted  attention  to  meteoric  study  will  easily  com- 
prehend how  fully,  all  other  monitions  failing,  a  storm  in  its  gradual 
march  along  the  coast  will  give  notice  itself  of  its  advance  along  a  chain 
of  stations  connected  by  telegraph,  and  charged  with  no  other  duty  than 
that  of  watching  it.  As  the  lines  and  stations  are  extended,  in  pur- 
suance of  law,  these  advantages,  now  limited  to  the  Atlantic  coasts,  will 
reach  also  the  shores  of  the  lakes,  the  Gulf  coasts,  and  the  coasts  of  the 
Pacific.  The  work  of  extension  must  be  slow,  perhaps  the  labor  of  years. 
The  results  to  be  had  are  worth  both  the  time  and  the  labor.  The  tele- 
graphic wires  connecting  these  stations  enter  directly  the  office  of  the 
Chief  Signal-Officer,  and  the  stations  and  lines  will  become  there  a  school 
of  practice  on  which  both  officers  and  men  of  the  service  are  drilled  by 
the  actual  management  of  the  lines  for  the  telegraphic  service  on  the  far 
frontier  or  for  the  emergencies  to  arise  when  the  Army  takes  the  field. 
The  plan  for  this  instruction  requires  the  stations  to  be^  kept  open  day 
and  night,  the  men  going  to  the  instruments  by  reliefs,  and  the  general 
charge  of  the  lines  and  of  stations  being  in  the  care  of  officers  who  are 
to  take  it  by  periods.  Each  officer  will,  during  the  time  of  his  detail,  be 
responsible  for  the  equipment  and  management  of  lines  and  stations,  the 
skill  of  the  operator  and  the  thorough  discharge  of  their  duties. 

Keconnaissances  for  lines  of  this  character  have  been  made  during  the 
present  year  by  Lieutenants  Craig  and  Dunwoody.  The  lines  upon 
the  coast  have  been  erected  by  enlisted  men  of  the  service  and  First 


Digitized  by  VjOOQIC 


CHIEF   SIGNAL-OFFICER.  519 

Lieutenants  George  S.  Grimes  and  C.  C.  Wolcott  and  Second  Lieut.  W. 
B.  Weir,  acting  signal-officers.  The  stations  were  first  manned  on  the 
section  from  Washington  by  Sandy  Hook  to  Cape  May  on  April  1, 1874. 
That  from  Washington  to  Hatteras  on  September  1,  1874. 

In  the  supervisory  duties  relating  to  the  construction  of  the  lines, 
Bvt.  Capt.  H.  W.  Howgate  has  rendered  valuable  assistance,  and  that 
officer  has  been  temporarily  charged  with  their  immediate  management 
until  the  service  shall  be  organized  for  the  plan  of  details  above  re- 
ferred to.  Paper  50  exhibits  the  regulations  for  the  sea-coast  service 
now  in  use. 

Since  the  date  at  which  the  sea-coast  lines  were  put  in  operation,  an 
average  number  of  nine  hundred  and  eighty-eight  words  has  been  trans- 
mitted daily  to  and  from  each  station  ovier  the  lines.  The  stations  now 
occupied  are  Sandy  Hook,  Long  Branch,  Squan  Beach,  Barnegat,  Atlantic 
City,  Peck's  Beach,  and  Cape  May,  New  Jersey  5  Capo  Henry,  Virginia ; 
and  Cape  Hatteras,  North  Carolina. 

By  an  act  of  Congress  approved  March  3,  1873,  the  duty  was  imposed 
upon  the  Secretary  of  War  of  causing  to  be  constructed  a  military 
telegraph  from  San  Diego,  California,  via  Fort  Yuma  and  Maricopa 
Wells,  to  Prescott  and  Tucson,  Arizona.  Subsequently  an  act  approved 
June  23,  1874,  directed  the  extension  of  the  Arizona  line  from  Prescott 
to  Camps  Venie  and  Apache,  Arizona,  and  required  certain  reports  and 
duties  to  be  under  the  direction  of  the  Chief  Signal-Officer.  An  act  ap- 
proved June  3,  1874,  authorized  the  Secretary  of  War  to  construct  a 
telegraph-line  for  the  protection  of  the  frontier  population  against 
Indian  and  other  depredations.  On  July  30,  1874,  orders  were  issued 
from  the  War  Department  directing  the  Chief  Signal-Officer  to  assume 
charge,  subject  to  the  direction  ot*  the  Secretary  of  War,  of  the  con- 
struction, maintenance,  and  operation  of  the  different  lines  provided  by 
these  acts. 

On  August  19,  First  Lieut.  Allyn  Capron,  acting  signal-officer,  U. 
S.  A.,  was  assigned  to  the  charge  of  the  lines  in  Texas  and  the  Indian 
Territory,  assisted  by  J.  C.  Van  Duzer,  as  Superintendent  of  Construc- 
tion. (Papers 51  and  52.)  On  August  26,  Second  Lieut.  Theodore  Smith, 
acting  signal-officer,  U.  S.  A.,  was  assigned  to  the  charge  of  the  lines 
in  Arizona.  The  appropriation  for  the  construction  of  the  lines  in  the 
Indian  Territory  and  Texan  frontier  had  been  estimated  for  by  the  Chief 
Signal-Officer  and  submitted  to  Conj^ress  by  the  Secretary  of  War, 
based  upon  the  assumption  that  the  lines,  being  for  military  uses,  and 
running  throngh  territories  which  the  United  States  holds  occupied  by 
troops  for  their  protection  against  Indians  and  other  depredations, 
would  be  properly  and  almost  of  necessity  constructed  by  the  labor  of 
enlisted  men.  The  sums  appropriated  are,  for  this  reason,  so  small  as 
to  be  barely  sufficient  for  the  purchase  of  material  alone.  The  Texan 
line  will  be  in  length  about  twelve  hundred  miles.  The  country  through 
which  it  passes  is,  in  great  part,  a  desert  over  which  nomadic  tribes  of 
Indians  wander,  and  shelter  is  to  be  found  only  at  sparse  military  posts. 
The  troops  there  stationed  are  at  almost  constant  war  with  the  fighting 
tribes,  or  they  pursue  bands  of  marauders  crossing  the  Mexican  frontier 
for  purposes  of  plunder.  There  is  no  region  in  which  lines  of  tele- 
graph are  more  needed  to  render  safe  the  development  of  the  country 
and  to  aid  in  military  operations.  There  is,  perhaps,  none  in  which  it 
is  more  difficult  to  construct  such  lines.  The  officers  charged  with  the 
duty  have,  however,  entered  zealously  upon  it,  and  have  found  them- 
selves well  sustained  by  the  commanding  generals  and  the  general  sen- 
timent of  the  resident  population  by  whom  the  promise  of  safety  to  life 
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and  benefit  to  property  to  follow  the  completion  of  the  works  is  folly 
appreciated. 

But  little  diflSculty  is  anticipated  in  the  extension  of  the  lines  in* 
Arizona.  The  appropriation  is  greatly  inadequate  for  the  work  under- 
taken, but  supports  for  the  wires — that  material  of  the  line  the  most 
expensive  and  that  transported  with  the  greatest  difficulty — can,  it  is 
believed,  be  procured  and  prepared  by  the  working-parties  on  or  near 
the  ground,  and  the  work  is  in  fair  progress. 

The  enactment  of  Congress  permitting  the  receipts  of  the  lines  in 
this  Territory  to  be  used  for  the  purposes  of  the  lines  is  of  important 
assistance.  After  a  careful  reconnaissance  of  the  line  the  officer  in 
charge  reports  the  portion  already  erected  and  in  operation  as  in  good 
working  condition.  A  force  of  eight  enlisted  operators  of  the  Signal - 
Service  has  been  detailed  to  take  charge  of  the  stations.  In  the  case  of 
the  Texas  line,  greater  difficulties  are  to  be  encountered. 

The  great  length  of  the  line,  part  of  which  extends  through  an  almost 
unknown  country,  has  not  permitted  the  minute  reconnaissance  of  the 
route  necessary  to  give,  in  detail,  the  amount  or  kind  of  material  which 
can  be  drawn  from  the  country  in  the  different  sections  through  which 
it  passes,  nor  the  especial  difficulties  to  be  anticipated  in  each.  Enough, 
however,  is  known  to  permit  it  to  be  estimated  that  an  additional  ap- 
propriation will  be  necessary  to  complete  the  work  undertaken. 

The  advantages  secured  in  undertakings  of  this  character  by  the 
organization  of  the  Signal- Service  and  its  drills  of  instruction  at  Fort 
Whipple,  by  means  of  which  a  force  of  trained  soldiers,  systematically 
drilled  at  the  same  time  in  the  work  of  telegraphic  construction,  the 
operation  of  the  lines,  and  the  defense  both  of  themselves  and  of  the 
lines,  when  necessary,  evidence  themselves  in  these  instances.  The 
lines  can  be  carried  anywhere  it  is  i>ossible  for  troops  to  go,  and  the 
force  employed  upon  them  goes  upon  the  duty  with  as  little  ques- 
tion, and  with  the  same  feeling  that  they  will  be  properly  e^ired  for, 
with  which  they  would  enter  upon  any  other  duty.  The  wise  foresight 
of  Congress,  which  has  provided  these  lines  for  the  interior,  and  has 
turned  the  service  of  a  portion  of  the  Army  in  this  direction,  has  supple- 
mented the  force  of  the  Army  by  one  of  the  most  powerful  aids  to  make 
that  force  everywhere,  in  a  threatened  district,  available,  to  enable  it 
to  be  concentrated  anywhere  for  purposes  of  defeuse  or  pursuit,  and 
to  permit  it  to  be  in  the  power  of  the  commanding  general  to  know 
almost  the  course  and  location  of  raiding  parties,  as  their  movements  are 
studied  with  the  aid  of  telegraphic  reports  on  the  maps  before  him.  It 
brings  an  aid  equally  efficient  to  advance  the  civilization  of  the  country, 
to  make  the  passage  through,  or  settlement  in  it,  comparatively  safe, 
and  to  render  its  citizens,  in  time,  fully  able  to  protect  themselves. 
The  distances  between  the  stations  need  not  be  great;  a  very  few  men 
can  hold  one  of  them;  the  lines  follow  the  travel^  routes  of  emigration, 
and  aid  can  be  at  any  time  summoned.  Little  settlements  will  grow  up, 
the  military  posts  of  the  frontiers  and  the  interior  will  be  no  longer  iso- 
lated. The  inducements  to  enterprise,  to  carry  settlement  forward,  will 
cease  to  be  counteracted  by  the  thought  that  such  settlement  amounts 
to  self-banishment.  The  messages  of  business  or  pleasure  can  go  from 
post  or  station  in  less  time  than  the  courier  now  needs  to  saddle  his 
horse  before  mounting  to  carry  the  dispatch  the  first  twenty  miles. 

As  a  measure  of  economy  for  the  Army  alone,  the  outlay  is  more  than 
warranted.  It  is  recommended  that  measures  be  taken  gradually  to 
connect,  as  the  work  can  be  done,  the  posts  of  the  Army  now  so  iso- 
lated in  the  interior  and  Indian  country,  a  certain  number  of  them 
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being  brought  within  the  bond  of  connection  each  year.  The  officers 
and  men  of  the  Army  and  the  citizens  of  the  West  and  the  western 
frontiers  are  not  alone  interested  in  works  of  this  description.  The 
chain  of  stations  to  be  opened  and  occupied  by  soldiers  of  the  Signal- 
Service  becomes  at  once  a  chain  of  stations  of  observation  of  those 
meteoric  changes  which,  in  their  path,  pass  over  the  valley  of  the  Mis- 
sissippi, the  easterti  and  populated  States,  and  will  enable  more  certain 
pre-aunouncements  to  be  made  and  at  greater  periods  in  advance.  From 
these  stations  may  be  had  the  first  warnings  of  the  dreaded  ''  northers" 
forming  in  the  interior  or  on  their  course  to  the  Gulf  of  Mexico.  The 
control  of  the  lines  will  enable  inquiry  to  be  made  at  any  time.  The 
signals  of  caution  to  be  displayed  on  the  lakes,  the  Atlantic  and  the 
Gulf  coasts,  for  the  benefit  of  the  commercial  interests  of  our  most 
eastern  people,  may,  it  is  possible  in  the  hereafter,  be  traced  to  the  first 
forewarnings  thus  given  at  stations  inaccessible  without  these  lines.  The 
community  of  interests  is  thus  wide-spread.  So  great  a  portion  of  our 
territory  ought  not  to  remain  a  region  almost  unknown  and  unoccupied. 
So  much  of  our  Army  ought  not  to  be  without  the  power  of  co-operation 
when  the  work  to  secure  both  .the  co-operation  and  the  development 
demands,  comparatively,  little  of  either  outlay  or  labor. 

The  circuit  telegraphic  service  of  the  Office  has  been,  during  the  past 
year,  essentially  the  same  in  style  as  for  the  preceding  years.  The 
system  of  working  forms  of  circuits  adopted  by  the  Office  has  been  suffi- 
ciently described  in  preceding  reports.  This  service  was  had  over  the 
lines  of  the  Pacific  and  Atlantic  Telegraph  Company  until  December 
27,  1873,  at  which  time,  the  control  of  those  lines  having  passed  into 
the  management  of  the  Western  Union  Telegraph  Company,  the 
service  was  transferred  to  the  wires  of  that  company.  On  February  4, 
1874,  the  Western  Union  Company  accepted  a  system  of  work  on  that 
day  tendered,  and  since  that  date  the  station-messages  have  been  trans- 
mitted over  the  lines  of  that  organization.  A  considerable  number  of 
messages  and  reports  from  centers  of  distribution,  &c.,  pass  over  the  lines 
of  the  Atlantic  and  Pacific  and  Franklin  Telegraph  Companies.  The 
average  number  of  station-reports  transmitted  daily  has  been  ninety- 
six.  Nine  hundred  and  forty-one  thousand  eight  hundred  and  sixty 
cipher  words  of  weather-reports  have  been  received  at,  and  one  hundred 
and  thirty  seven  thousand  one  hundred  and  twenty-eight  sent  from,  this 
Office  during  the  year.  Six  thousantl  six  hundred  and  ninety-five  tele- 
graphic messages,  other  than  weather-reports,  but  connected  with  that 
work,  have  also  been  received,  and  seven  thousand  five  hundred  and 
seventy -eight  sent.  There  have  also  been  received  at  this  Office  twenty- 
five  thousand  six  hundred  and  eighty  cipher-words  of  special  river- 
reports. 

The  telegraphic  business  of  the  Office  has  been  conducted  during  the 
past  year  with  less  difficulty  than  in  the  years  preceding.  In  December, 
1873,  the  Hon.  Reverdy  Johnson  was  commissioned  by  the  Attorney- 
General  as  special  assistant  to  the  Attorney-General  in  matters  in  con- 
troversy between  the  United  States  and  various  telegraph  companies. 
The  grave  questions  which  had  arisen  as  to  the  rights  of  the  United 
States  and  the  duties  of  the  companies  in  reference  to  the  telegraphic 
service  of  the  United  States,  submitted  for  his  consideration,  have 
elicited  the  official  opinion  published  herewith,  (Paper  53,)  while  other 
official  action  has  been  taken  by  him  to  bring  to  a  settlement  the  matters 
at  issue. 

The  service  has  been  further  benefited  by  the  act  of  Congress, 
approved  June  23, 1874,  entitled  "An  act  to  protect  lines  of  telegraph 
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constructed  or  used  by  the  United  States  from  malicious  injury  or  ob- 
Btructiou."     (Paper  54.) 

The  Chief  Signal-Officer  has  often  referred  to  the  rapidity  of  the  tele- 
graphic work  required  for  this  Office,  and  which  the  organization  of  the 
Office  makes  possible.  It  is  hardly  yet  generally  realized,  however,  that 
in  the  average  time  of  one  hour  and  ten  minutes  from  that  moment  at 
which  its  observers  at  stations  throughout  the  great  territory  the 
service  covers  are  required  to  read  simultaneously  the  different  instru- 
ments at  the  different  stations,  the  whole  of  these  readings,  made  thus 
at  places  covering  an  area  almost  continental,  have  been  recorded, 
written,  and  telegraphed  in  cipher,  and  received  and  registered  in  this 
Office.  The  average  time  elapsing  from  the  time  at  which  the  readings 
at  the  stations  have  been  taken  at  the  stations,  to  that  at  which  the  sum- 
mar}'  reports,  based  on  these  data,  have  been  issued  from  the  Office,  has 
been  one  hour  and  forty  minutes. 

Assistant  Cleveland  Abbe  furnishes  a  preliminary  report  on  the 
auroral  display  of  April  7,  1874,  (Paper  55,)  and  Assistant  Thompson  B. 
Maury  one  on  barometric  gradients  in  the  United  States.    (Paper  56.) 

Prof.  I.  A.  Lapham  contributes  this  year,  as  in  several  preceding  ones, 
an  interesting  and  valuable  list  of  disasters  on  the  lakes.    (Paper  57.) 

A  list  of  such  boards  of  trade,  chambers  of  commerce,  and  other 
organizations,  apart  from  those  directly  connected  with  agriculture, 
as  have  appointed  permanent  committees  to  confer  with  this  Office,  is 
given  in  Paper  58.  Paper  59  exhibits  the  names  of  stations  for 
whose  establishment  requests  have  been  made,  but  which  have  not 
been  established  September  30,  1874. 

With  this  rehearsal  of  the  duties  of  this  Office,  the  report  of  active 
service  for  the  year  terminates.  The  sco^ie  of  its  service  is  now  better 
filled  than  in  any  preceding  year.  The  work  of  organization,  hitherto 
so  engrossing,  can  now  give  place  to  that  of  improving  its  working. 
The  time  has  now  arrived  when  the  Chief  Signal-Officer  deems  it  his 
duty  to  urge  earnestly  upon  the  Secretary  of  War  the  need  of  some 
form  of  more  permanent  organization  to  continue  with  improvement  in 
the  line  of  duty  marked  out.  With  duties,  perhaps,  as  extensive  as  im- 
portant, and  reaching  directly  more  interests  of  the  people  of  the  Unite<l 
States  than  those  of  any  other  bureau  of  the  War  Department;  with 
duties  dependent,  also,  for  their  best  success  upon  patient  study  and 
long  experience,  in  which  the  skill  of  the  officer,  his  value  to  the  service 
and  the  country  increases  with  constant  practice,  the  officers  serving 
upon  it  are  held  by  a  system  of  uncertain  details  only.  The  work  of 
the  Office  is  daily  embarrassed  as  details  change.  It  might  be  wholly 
broken  up,  without  intention  even,  by  a  single  misconceived  order,  or 
one  drawn  in  ignorance  of  the  facts.  Often  the  long  labor  of  instruction 
goes  on  until  the  officer  is  just  ready  to  take  his  share  in  the  real  labor 
of  the  service,  when  his  personal  interests  call  him  away  to  some  other 
corps  which  offers  at  least  permanent  position,  or  the  needs  of  a  com- 
pany somewhere  summon  him  to  it.  The  struggle  for  the  best  success 
is,  with  such  drawbacks,  discouraging.  The  knowledge  of  duty  imi>er- 
fectly  done  may  rest  with  the  Office.  The  real  loss  is  more  widely  felt 
throughout  the  United  States.  The  prevision  of  the  Secretary  of  War 
has  hitherto  guarded  against  many  dangers.  But  the  interests  of  the 
United  States  dependent  upon  the  service,  the  snms  invested  to  secure 
its  success,  the  connections  established  at  home  and  abroad,  are  such 
that  they  ought  not  to  be  without  the  protection  of  legislative  enact- 
ment. In  no  duty  of  our  Army  has  a  service  so  extensive  existed,  serv- 
ing continuously  for  so  many  years,  with  duties  which  aim  to  come  home 
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to  every  citizen,  without  formal  provision  made  for  its  officers.  The 
dnties  of  the  oflBcers  require  it.  Separated  from  their  companies  and 
commands,  and  held  strictly  to  a  service  which  has  no  holidays  and 
which  knows  no  rest ;  required  to  devote  to  it  the  best  energies  and 
talents  of  the  best  portion  of  their  lives,  serving  in  it  continuously,  as 
has  chanced  to  some,  through  details  of  ten  years'  duration,  in  peace 
and  in  war,  living  and  dying  in  this  service  alone,  it  is  right  that  the 
X>erraaneucy  of  their  service  should  be  recognized,  and  that  they  should 
look  forward  to  advancement  in  it.  The  full  duties  of  the  Signal  Ser- 
vice include  those  applicable  to  peace  as  well  as  war.  To  attain  pro- 
ficiency in  them,  the  whole  time  of  an  oflBcer  during  years  of  study 
and  application  is  requisite.  They  comprise  the  military  duties  of  the 
field  sigual  serv^ice  and  also  all  the  duties  of  the  service  in  relation  to 
the  display  of  warning  signals  giving  notice  in  advance  of  storms  and 
floods.  The  latter  involves  the  study  of  meteoric  indications  and  the 
practice  and  habit  of  controlling  the  organization  spread  over  the  Uni- 
ted States,  of  managing  the  taking,  telegrjiphing,  receipt,  and  collation 
of  rei>orts  from  the  different  stations;  of  deducing  correct  results  from 
them  and  of  giving  necessary  warnings  by  signals  or  otherwise  when 
danger  threatens.  The  value  of  the  officer  constantly  increases  with 
the  experience  had  in  the  observation  of  storms,  the  study  of  meteoric 
indications,  and  the  correct  ordering  of  signals.  To  fulfill  its  demands  re- 
liably, the  employment  of  a  selected  officer,  once  placed  upon  this  duty, 
must  be  permanent.  Provision  should  be  made  for  such  permanent  em- 
ployment, for  the  same  reason  that  it  is  made  for  the  permanent  employ- 
ment of  officers  on  any  other  special  service,  on  which  may  rest  both 
life  and  property.  It  will  be  fatal  to  the  service  if  it  is  attempted  long 
to  perform  its  duties  by  uncertain  details. 

I  earnestly  recommend  that  it  be  sought  of  Congress  that  it  be  enact- 
ed that  the  President  be  authorized  to  detail  or  appoint  as  assistants  to 
the  Chief  Signal  Officer  eight  officers  with  the  rank  and  pay  of  cap- 
tains, and  eight  with  the  rank  and  pay  of  first  lieutenants,  while  so 
serving.  The  additional  expense  to  the  United  States  would  amount  to 
very  few  hundreds  of  dollars.  The  benefits  to  result  to  the  service 
would  be  worth  many  times  the  expenditure. 

For  the  enlisted  men  of  the  service  there  is  now  no  future.  Without 
legislation  providing  for  the  grades  above  them,  they  are  cut  off  from 
any  hope  of  advancement  in  their  own  service,  that  strongest  of  in- 
ducements to  faithful  labor  which  wise  legislation  has  always  provided. 
The  act  of  Congress  approved  June  16,  1874,  fixing  the  permanency  of 
the  service  with  the  non-commissioned  grades,  has  been  productive  of 
the  most  beneficial  results.  The  tone  of  the  service  has  been  in  every 
way  improved.  It  would  be  difficult  to  find  a  more  intelligent,  better 
ordered  and  selected  body  of  men  than  those  who  wear  its  uniform.  It 
is  right  such  men  should  have  every  encouragement.  On  any  non-com- 
missioned officer  of  the  service  rests  the  immediate  care  of  the  station 
at  which  he  may  be,  separated  sometimes  many  hundreds  of  miles  from 
this  office.  Present  there,  he  represents  the  United  States  in  his  duties 
with  boards  of  trade,  commercial  associations,  the  press,  and  the  large 
populations  the  station  duties  reach.  Upon  his  faithfulness,  honesty, 
sobriety  and  good  conduct  depend  the  success  and  reputation  of  the 
service.  It  is  recommended,  and  it  is  necessary  to  retain  them,  that  the 
pay  of  these  men  be  made  equal  to  that  of  the  most  favored  enlisted 
men  of  the  Army. 

At  the  close  of  another  year's  service  the  Chief  Signal  Officer  finds,  as 
he  reviews  the  results  of   the  year,  many  causes  for  encouragement. 
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While  the  field  of  duty  has  become  great,  it  promises  grand  returns  to 
resolute  labor.  The  Oflfice  has  to  acknowledge  a  cordial  and  wide-spread 
co-operatioQ  at  home  and  abroad.  The  wide  systems  of  observation  in- 
trusted to  its  care  by  those  hitherto  charged  with  them,  evidence  the 
belief  that  there  will  be  effort,  at  least,  to  use  them  wisely.  It  labors 
now  in  a  work  to  which  none  of  the  great  family  of  nations  are  strangers. 
The  use  of  the  work  accomplished,  the  magnitude  of  that  in  the  future, 
have  been  well-appreciated  by  scientists.  There  has  been  wanting 
neither  acknowledgment;  of  services  already  rendered,  nor  incentive  to 
future  effort.  The  popular  support,  and  the  support  of  the  press,  so  long 
and  generously  given,  have  been  continued.  Criticism  has  been  tem- 
perate, and  willing  to  be  easily  satisfied.  Legislation  has  been  favor- 
able. To  aids  like  these,  and  the  steady  support  the  Secretary  of  War 
has  found  it  his  duty  to  render,  the  advance  of  the  work  has  been  due. 
There  seems  no  difficulty  to  be  encountered  in  the  future  greater  than 
has  been  already  met  in  the  past.  The  opportunities  for  rendering  a 
public  good  have  widened  as  the  service  has  extended.  The  limits  to 
bound  that  which  is  possible,  cannot  be  estimated. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

ALBERT  J.  MYER, 
Brig.  OeiUj  (Bvt.  AssYd,)  Chief  Signal  Offietr,  U.  S.  A. 


Paper  1. 

Schedule  of  drills  and  recitatioyis  at  Signal  School  of  Instruction,  Fort 

Whipple^  Va.  ^ 

DRILLS. 

Train  drill Daily. 

Flag  and  torch,  drills Daily. 

Carbine  drills Daily. 

RECFTATIONS  AND  PHACTICE. 

Manual  of  signals Daily. 

Meteorology Daily. 

Telegraphy Daily. 

International  signals Daily. 

Telegraphio  practice Daily. 

Wand  practice Daily. 

Field  signal  practice Daily. 


Paper  2. 

Table  showing  the  instruction  of  candidates  for  the  grade  of  obsercer-sergeants  from  October 
1.  1873,  to  September  30,  1874. 


Nnme. 


Instruction 
commenced. 


Simon  S.  Bassler . 


July  10, 1873 


James  Mitchell  '. Au|?.   P,  1873 

Theodore  C.  Taylor (  Jan.  14, 1873 

Daniel  O'Leary July  21,  ISTJ 

John  B.  Williams Aug.   7, 1873 


Kemorks. 


In  charge  of  »tation  at  Cincinnati,  Ohio ;  reduced 
Julv  9,1874;    appointed   corporal  Aupist  10, 
l&l4  ;  appointed  sergeant  Aujinst  25, 1S74. 
1, 1873  i  In  charge  of  sUtion  at  Buffalo.  X.  Y. 
1, 1873  ,  In  charge  of  sUtion  at  Eastport.  Me. 
1, 1873  I  Keduced  March  23, 1874 ;  now  on  duty  08  aaaUtant 
at  Pike's  Peak,  Colo. 
Nov.    1,1873    Reduced  July  18,1874;  appointed  corporal  Sep- 
tember 10, 1874 ;  in  charge  of  station  at  Xorth 
I      Platte,  Neb. 


Oct. 
Oct. 
Oct. 
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Table  showing  the  instruction  of  candidates  for  grade  of  observei'-sergeants,  ^-c— Continued. 


Paper  3. — Enlisted  men  instructed  for  ike  position  of  assistants  to  observer-sergeants  from 
October  1,  1873,  to  September  30, 1874. 


Names. 

Placed  under 
instruction 
for  assistant. 

Beported 

qualified  as 

assistant 

Ordered  on 
station. 

Bemarks. 

laaacRBlrt 

Sept  6,1873 
Sept  11, 1873 
Sept  11, 1873 
Sept  15, 1873 
Sept  15, 1873 

Sept  23, 1873 
Oct     1,1873 

Nov.  22, 1873 
Nov.  15, 18TJ 
Nov.  22, 1873 
Nov.  15, 1873 
Dec    6,1873 

Dec    6,1873 

Dec    9.1873 
Dec  15,18TJ 
Dec  13,1873 
Nov.  29, 1873 
Dec  16,1873 

Deo.  20.1873 

On  duty  as  assistant  at  Punta 
Bas8a,Fla. 

On  duty  as  assistant  at  Toledo, 
Ohio. 

Ordered  to  Fort  Whipple,  Va.,  for 
misconduct. 

On  duty  at  OflBce  of  Chief  Signal- 
Officer. 

On  duty  as  assistant  at  Albany, 
N.  Y. ;  promoted  corporal  July 
22,1874. 

Ordered  to  Fort  Whipple,  Va.,  for 
promotion. 

Dropped  from  instruction;  dis- 
charged January  23, 1874. 

Harry  S.  Montague 

Charles  H.  Mays 

Thomas  Murray 

Bopert  B.  Kodgers 

Cyrus  Cramer 

Adolphas  E.  H.  BargW 
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Paper  3,^Enlisted  men  instructed  for  assistants  to  observer-sergeants,  <f'c. — Continaed. 


Names. 


Placed  under 
instruction 
for  assistant 


Reported 

qualified  as 

assistant. 


Ordered  on 
station. 


Remarks. 


Richard  O'Dowd 

Robert  B.  Watkins 

Charles  Holmes 

William  F.  Allen 

Fred.  W.  Conant 

Hermann  Voss 

Sidney-  J.  Bronson 

John  Moll 

Robert  Reeder 

Lucius  A.  Welsh 

James  H.  Bryce 

Charles  A.  Ray 

Pierson  R.  Murphey  . . . 

George  Feller 

James  T.  Minchin 

Ira  W.Birt 

Samuel  W.  Naylor 

Moses  E.  Woodard 

Eugene  E.  Clements  — 

Ncill  Dnmont 

Lemuel  H,  Foster 

Penton  Bellville 

William  Story 

George  H.  Schroder 

John  McKenna 

William  Baber 

George  H.  Smith 

Thomas  A.  Forbes 

John  Craig 

Lucien  M.  Turner 

Hiram  W.  Tibbetta  .... 

John  F.  Conners 

George  B.  Sharp 

Joseph  W.  Compton 

GeorgeRTiU 

Owen  S.  M.Cone 

Egbert  Van  Dyk 

Frank  R  Cookscy 

Robert  M.  Bamitz  ..... 

Johu  J.  Buckley 

Isaac  Menah 


Oct 

Oct 

Oct 

Oct 

Oct 

Aug. 

Aug. 

Aug. 

Aug. 
Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Oct 
Oct 

Nov. 

Nov. 

Nov. 

Deo. 

Dec. 

Dec. 
Dec. 

Jan. 

Jan. 

Jan. 

Mar. 

Mar. 

Apr. 

Apr. 


4,1873 
4,1873 
4,1873 
4,1873 
4,1873 

30,1873 
2,1873 

30,1673 

21, 1873 
21, 1873 

21,1873 

25,1873 

15, 1873 

30, 1873 

15, 1873 

15,1873 

30,1873 

15, 1873 
18, 1873 

14,1873 

22,1873 

22,1873 

13. 1873 

30,1873 

30,1873 
30,1873 

14. 1874 
15, 1874 
24, 1874 

9,1874 

19, 1874 

4, 1874 

25,1874 


Apr.  26, 1874 
May  9,1874 
May  9.1874 
May  9,1B74 
May  15, 1874 
May  19, 1674 
June  6,1874 
June  6, 1874 


Dec.  27,1873 
Deo.    6, 1873 


Dec    6, 1873 


Oct   11,1873 

Oct   16,1873 

Oct    18,1873 
Oct    18,1873 

Oct   18,1873 

Nov.    1,1873 

Nov.    1,1873 

Nov.    1,1873 

Nov.    1,1873 

Nov.    1,1673 

Nov.  22, 1873 


Dec.  27,1873 


Feb.    7,1874 
Feb.    7, 1874 


Feb.    7,1874 
Feb.     7, 1874 


Juno  27, 1874 


July  25, 1874 


Dec  29,1873 

Dec    9, 1873 

Dec     1, 1873 

Mar.  24, 1874 

Dec.  13.1873 

May    6,1874 

Oct   17,1873 

Oct   16,1873 

Oct  24,1873 
Oct   24,1873 

Oct   24,1873 

Nov.  13, 1873 

Nov.  24, 1873 

Nov.  24, 1873 

Nov.  24, 1873 

Nov.  24, 1873 

Dec  13,1873 


Dec.  29,1873 

Dec  23,1873 

Dec  23,1873 

Dec  31,1873 

Feb.  20. 1874 

Feb.  11,1874 

Jan.  14,1874 
Fob.  26. 1874 

Feb.  11,1874 

Mar.    2,1874 

Mar.    3,1874 

Mar.  19, 1874 

Apr.    1,1874 

May  22, 1874 


June  1,1874 
May  22, 1874 
May  27, 1874 
June  6, 1874 
June  30, 1874 


July  14, 1874 


On  duty  as  assistant  at  Wilminff* 
ton.lJ.C. 

Ordered  to  Fort  Whipple,  Va..  for 
promotion. 

On  duty  at  Office  of  Chief  Signal- 
Officer. 

On  duty  as  assistant  at  San  Diego, 
Cal. 

On  duty  as  assistant  at  BnfEalo. 
N.Y. 

On  duty  as  assistant  at  Charleston, 

ac. 

On   duty   as    assistant  at  Sqoan 

Beach.  N.  J. 
Discharged  the  service  of  United 

States  August  14. 1874. 
On  duty  i\s  assistant  at  Chicago,  111. 
On  duty  as  assistant  at  Milwaukee, 

Wis. 
On  duty  as  assistant  at  Leaven* 

worth,  Kans. 
On    duty   as    assistant    at  Long 

Branch,  X.  J. 
On  duty  as  assistant  at  Escanaba, 

Mich. 
On  duty  as  assistant  at  New  Or- 
leans, La. 
Ordered  to  Fort  Whipple,  Va.,  for 

promotion. 
On  duty  as  assistant  at  Memphis, 

Tenn. 
On  duty  as  assistant  at  Buffislo, 

NY. 
Died  June  7, 1874. 
On  duty  as  assistant  at  Cincinnati, 

Ohio. 
Ordered  to  Fort  Whipple,  Va.,  for 

misconduct. 
On  duty  as  assistant  at  Angosta, 

Ga. 
On  duty  as  assistant  at  Fort  Gibson, 

Ind.  Ter. 
Ordered  to  Fort  Whipple,  Va.,  for 

misconduct 
On  duty  as  assistant  at  Savannah, 

Ga. 
On  duty  as  assistant  at  Norfolk,  Va. 
On    duty  as  assistant  at  Toledo, 

Ohio. 
On  duty  as  assistant  at  Milwaukee, 

Wis. 
On  duty  as  assistant  at  Key  West, 

Fla. 
On  duty  as  assistant  at  Oswego, 

N.Y. 
In  charge  of  station  at  St  Michael's, 

Norton  Sound,  Alaska. 
On  duty  as  assistant  at  Pittsburgh, 

Pa. 
On  duty  as  assistant  at  Keokuk, 

Iowa. 
Ordere*!  to  Fort  Whipple,  Va ,  for 

nusoonduct  from  Office  of  Chief 

Signal-Officer. 
On  duty  at  Office  of  Chief  Signal- 
Officer. 
On  dutv  as  assistant  at  Cleveland, 

Ohio.' 
On  duty  as  assistant  at  New  Or- 
leans, La. 
On  duty  at  Office  of  Chief  Signal- 
Officer. 
On  duty  as  assistant  at  BnfKslo, 

N.Y. 
On  duty  at  Office  of  Chief  Signal- 
Officer. 
Ordered  to  Fort  Whipple,  Va.,  for 

roiscondnot 
Dropped  from  instruction. 
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Paper  3. — Enlisted  tnen  instruceed  for  aasidtanis  to  ohserver-Bergeants^  <f-c. — Continued. 


Names. 


Edward  H.  Wootln  . . 

Bichard  J.  Lewis  . . . 

Llowellyem  C.  Stanford 

Charles  W.  Roby 

John  T.O'Keefe 

Charles  J.  King 

Robert  T.  Porter 

Harry  Hall 

John  C.  Kogers 

Thomas  Gibson 

Herbert  S.  Foster 

Ignatius  V.  Wallace. . . 

Clinton  C.  Norris 

Theodore  V.  Van  Heoson 

John  W.  Wildman 

Edward  T.  Upper  man. 

Richard  N.  Eastlack  . . 

William  Sheil 

Richard  O.  Trent 

Joseph  W.  Back 

John  Hart 

John  T.  Cochran 

John  M.  Clifford 

Edward  B.  Garriott . . . 

Joseph  B.  Chapman  . . . 
William  H  Kuight  . . . 

Martin  Hoover 

John  J.  Tattle 

Henry  L.  Boyco 

William  H.  Agey 

Frank  B.  Woodbury  . . 
Harry  F.  McFarland  . . 

Oliver  H.  Lowery 

Henry  H.  Hull 

G^oTii;^  W.  Kf  Isoy 

Miubael  McGaaran  . . . 

John  W.Smith 

Edmnnd  Davis 

John  McGlone 

OHn  Parker 

John  W.  Case 

JohnC.Rickli 

Henry  Blair 

James  J.  Fitzgerald . . . 

Fn-dcrick  J.  Papst 

Jam*"**  F.  Bnrko 

William  U.  Sayers 

ThomaM  B.  Bowlua 

Jaaies  U.  Crowley 

E^lward  F.  Kabel 


Placed  under 
iuBtruction 
for  assistant 


Jnne  9,1874 

Juno  18, 1874 

June  36,1874 

July    1,1874 

July    1,1874 

July  16, 1874 

July  16,1874 

July  16, 1874 
July  16, 1874 

July  16, 1874 

July  16, 1874 

July  16, 1874 

July  16, 1874 

July  16, 1874 

July  16, 1874 

July  16, 1874 

July  16, 1874 

July  22, 1874 

July  22, 1874 

July  23, 1874 

July  24, 1874 

July  24, 1874 

July  24, 1874 

July  24, 1874 

July  24, 1874 
July  24,  1874 

July  24, 1874 

Aug.    1,1974 

Aug.   1,1874 

Aug.   1,1874 

Aug.  1,1874 
Aug.  14,  lri74 
Aug.  8.1874 
Aug.  8,  1874 
Aug.  12, 1874 
Aug.  12,  1874 
Aug.  17,  1874 
Aug.  21, 1874 


Reported 

quafiiled  as 

assistant. 


Aug.  1,1874 
July  25. 1874 
July  25, 1874 
July  25, 1874 
Aug.   1,1874 


Aug.  15, 1874 

Aug.    8,1874 
Aug.  15, 1874 

Aug.   8,1874 

Sept   5,1874 

Aug.   8,1874 

Aug.  22, 1874 

Aug.   8,1874 

Aug.  22, 1874 

Aug.   8,1874 


Sept  19, 1874 
Aug.  22, 1874 
Sept  26, 1874 
Sept  5,1874 
Aug.  22, 1674 
Sept  26, 1874 
Aug.  29, 1874 


Aug 
Aug. 
Aug. 
Aug. 
Aug. 
Sept 
Sept 
Sept 
Sept 
Sept 
Sept 
Sept 


17, 1874 
17, 1874 
22.1874 
22, 1874 
29,  1874 
5,1874 
5,1874 
7,1874 
15.1874 
15.  1874 
15.  1874 
15, 1874 


Aug.  22, 1374 
Sept  26, 1874 
Sept  12, 1874 
Sept  12, 1874 
Sept  19, 1874 
Sc^♦t  12, 1874 


Ordered  on 
station. 


Aug.    8,1874 
July  27, 1874 


July  27. 1874 

Aug.    1,1874 

Sept   3,1874 

Aug.  19. 1874 

Aug.  II,  1874 
Aug.  21,  1874 

Aug.  11. 1874 

Sept  12, 1874 

Aug.  11, 1874 

Aug.  26, 1874 

Aug.  11, 1874 

Aug.  26. 1874 

Aug.  13, 1874 


Sept  21, 1874 
Aug.  25, 1874 


Aug.  26, 1874 


Sopt   3.1874 
'Aug.'26,'i874' 


Sept  12. 1874 
Sopt  16, 1874 
Sopt  21, 1874 
Sept  12, 1874 


Sept   3,1874 


Remarks. 


On  duty  as  assistant  at  Vicksburgh, 

Miss. 
On  duty  as  assistant  at  Saint  Louis, 

Mo. 
On  duty  at  Office  of  Chief  Signal- 
Officer. 
On  duty  as  assistant  at  Albany, 

N.  Y. 
On  duty  as  assistant  at  Philadel- 
phia, Pa. 
On   duty   as   assistant  at   Mount 

Washington.  N.  H. 
On  duty  as  assistant  at  Shrcveport, 

La. 
On  duty  as  assistant  at  Mobile,  Ala. 
On  duty  as  assistant  at  Louisville, 

Ky. 
On  duty  as  assistant  at  Wilming- 
ton, N.  C. 
On  duty  as  assistant  at  Albany, 

N.Y. 
On  duty  as  assistant  at  Knoxville, 

Tenn. 
On  duty  as  assistant  at  Charleston, 

S.C. 
On  duty  as  assistant  at  Indianap- 
olis, Ind. 
On  duty  as  assistant  at  Cleveland, 

Ohio. 
Ordered  to  Fort  Whipple,  Va.,  for 

misconduct. 
Ordore<l  to  Fort  Whipple,  Ya..  for 
miHconduct  from  Grace  of  Chief 
Signal-Officer. 
On  duty  as  assistant  at  Rochester, 

N.Y. 
On  duty  as  assistant  at  Detroit. 

Mich. 
Awaiting  orders  at  Fort  Whipple, 

Va. 
On  duty  at  Office  of  Chief  Signal- 

Officer. 
On  duty  as  assistant  at  Salt  Lake 

City. 
Awaiting  orders  at  Fort  Whipple, 

Vo. 
On  duty  as  assistant  at  Portland, 

Me. 
Dropped  from  instruction. 
On  duty  as  assistant  at  Detroit 

Mtch. 
Awaiting  orders  at  Fort  Whipple, 

Va. 
On  duty  as  assistant  at  Pike's  Peak, 

Colo. 
On  duty  as  assistant  at  Port  Huron , 

Mich. 
On  duty  as  assistant  at  Philadel- 
phia, Pa. 
Do. 
Still  under  instruction. 
Do. 
Do. 
Do. 
Do. 
Do. 
In  charge  of  station  at  Rockport, 

Mass. 
Still  under  instruction. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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Paper  4. 

EKhibiting  the  communications  sent  from  and  received  at  the  office  of  the  Chief  Signal- Officer 

{exclusive  of  telegrams)  from  October  1,  1873,  to  September  30,  1874. 

SENT. 

DIVISION  OF  TELEGRAMS  AND    REPORTS   FOR  THE   BENEFIT   OF   COMMERCE   AND  AGRI- 
CULTURE. 

To  heads  of  Departments  and  Bureaus 117 

To  observer-sergeants  in  reference  to  their  duties 12, 516 

In  reply  to  applications  for  stations  and  others  similar 39 

To  tele^^aph-companies  in  reference  to  transmission  of  weather-reports, 

erection  of  telegraph-lines,  &o 490 

To  boards  of  trade,  chambers  of  commerce,  agricultural  societies,  &c  .  374 

To  postmasters  in  reference  to  weather-bulletins 9,541 

To  foreign  correspondents  relating  to  this  division  in  general 127 

To  foreign  correspondents  relating  to  synchronous  reports 90 

To  volunteer  observers  throughout  the  United  States 951 

General  and  special  orders  and  circulara  with  reference  to  this  division  9, 166 

Miscellaneous 1,132 

Total 34,543 

SIGNAL-DIVISION. 

To  heads  of  Departments  and  Bureaus .'. 122 

Relating  to  duties  and  discipline  at  Signal-Service  school  of  instruction 

and  post  at  Fort  Whipple,  Virginia , 1,279 

Relating  to  recruiting  and  enlistment 70 

Answers  to  applications  for  appointment  in  the  Signal^Service  United 

States  Army 750 

General  and  special  orders  and  circulars  with  reference  to  this  division  1, 209 

Miscellaneous 254 

Total 3,684 

PROPERTY-DIVISION. 

To  heads  of  Department*  and  Bureaus 459 

To  manufacturers  and  others  in  reference  to  instruments,  equipments, 

&o 715 

To  observer-sergeants  and  other  enlisted  men  in  reference  to  property 

and  money  accounts 9,570 

In  reference  to  quarterly  returns  of  officers 939 

Miscellaneous •- 2,486 

Total 14,169 

Aggregate 52,396 

RECEIVED. 

DIVISION  OF  TELEGRAMS  AND   REPORTS   FOR  THE  BENEFIT   OF  COMMERCE  AND  AGRI- 
CULTURE. 

From  heads  of  Departments  and  Bureaus 65 

Applications  for  establishment  of  new  stations 45 

From  telegraph-companies  in  reference  to  transmission  of  weather-re- 
ports, construction  of  telegraph-lines,  &c 227 

From  oDserver-sergeants  in  reference  to  their  duties 11, 421 

From    boards    of    trade,  chambers  of   commerce,  and  agriculture 

societies 2,372 

From  foreign  correspondents  relating  to  this  division  in  general 395 

From  foreign  correspondents  relating  to  synchronous  weather-reports  1,236 
From  volunteer  observers  throughout  the  United  States  relating  to 

observations  and  reports 4,121 

Reports  relative  to  instruction  of  observer-sergeants  and  assistants..  2, 807 
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Mailed  reports  from  observer-sergeants  on  station 249, 183 

Meteorological  charts,  abstracts  of  journals,  forms,  &c.,  received  from 

observer-sergeants  on  station 57, 003 

Reports  from  postmasters  throughoat  the  United  States  in  reference  to 

weatber-bulleUos  received  and  posted  by  them 117,137 

Miscellaneous 2,797 

Total 448,809 

SIGNAL-DIVISldN. 

From  heads  of  Departments  and  Bureans 274 

Relating  to  dnties  and  discipline  at  Signal-Service  school  of  instruction 

and  post  of  Fort  Whipple,  Virginia 426 

Relating  to  instruction  in  signaling  at  Fort  Whipple,  Virginia,  and  in 

different  military  departments 97 

Relating  to  recruiting  and  enlistment 230 

Applications  for  appointment  in  the  Signal-Service  United  States  Army  623 

Miscellaneons 1,860 

Total 3,510 

PROPERTY-DIVISIOX. 

From  heads  of  Departments  and  Bureaus 435 

From  manufacturers  and  others  relating  to  instruments,  equipments, 

&c 394 

From  oflScers  concerning  property,  quarterly  returns,  «fcc 1, 183 

From  observer-sergeants  and  other  enlist^  men  relating  to  property 

and  money  accounts 17, 721 

Regardi  iig  property  transferred  to  stations , 2, 091 

Miscellaneous 3, 414 

Total 25,243 

Aggregate 477,562 

Aggregate  sent 52,396 

Aggregate  received 477, 562 

Aggregate  sent  and  received 529,958 


Table  ahotcing  the  number  of  cipher-words  and  messages  sent  and  received  by  telegi'aph  at  the 
central  officey  Washington,  D.  C^from  October  1, 1873,  to  September  30,  1874,  inclusive. 

Cipher-words  of  weather-reports  sent 137,128 

Telegraphic  messages  other  than  weather-reports  sen t 7, 578 

Cipher- words  of  weather-reports  received 941, 860 

Cipher-words  of  special  river-reports  received 25,680 

Telegraphic  messages  other  than  weather-reports  received 6, 695 


Paper  5. 


List  of  publications  received  from  foreign  countries  since  September  30, 1873. 

Rapporti  snlle  osservazioni  delP  eclisse  totale  di  sole  22  dicembre  1870,  eseguite  in 
Sicilia  dalla  commissione  italiana.    Palermo,  1872. 

DieWitterungsverhiiltnissedesJahres  1871,  nach  den  Beobachtnngen  der  wtirtember- 
gishen  meteorologischen  Stationen  zusammengestellt  von  Dr.  H.  Schoder.  Stutt- 
gart, 1873.  Mit  Uebersicht  iiber  Witterungsverhiiltnisse  des  Monats  Januar  von  Juli 
1873,  nach  den  Beobachtungen  der  wiirtembergischen  Stationen. 

Normale  Wiirmemittel  (Fortsetzung  vom  wtirtembergischen  Jahrbnch,  1870.)  C.  Can- 
Btatt 

Anno  XXy''"*^  della  corrispondenza  scientifica,  bulletino  delle  osservazioni  ozonome- 
triche  meteorologiche,  fatte  in  Roma  da  Caterina  Scarpellini. 
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Resnlts  of  meteorological  observatioDS  made  at  the  Radcliffe  observatory,  Oxford,  in 

the  year  1870,  under  the  snperinteDdeDce  of  the  Rev.  Robert  Main. 
JahrbiJcher  der  koniglicheD  Central-Anstalt  liir  Meteorolc^^ie  nod  ErdmagDetismos  voa 

Dr.  Guide  Scheuzl.    Uter  Band,  Jahrgang  1871.    Buda  rest,  187.3. 
Resultate  aus   den  meteorologischen  Beobachtangeu  angestellt  an  viemndzwaDzig 

koniglich-silchsischen  Statiouen  im  Jahre  1870,  bearbeitct  von  Dr.  C.  Brahus.    Leii>- 

zig,  1873. 
Monatliche  Berichte  iiber  die  Resnltate  ans  den   meteorologischeD  Beobachtnngen 

angestellt  an  den  koniglich-slicbsischen  Stationen  im  Jahre  1872.    Mitgetheilt  nach 

den  ZuBamnieuBtellungen  im  statistisohen  Bureandes  koniglichen  Ministerinms  des 

Innern  von  Dr.  C.  Brnuns.    Dresden,  1873. 
Yent,  sa  direction  et  sa  force  observ^es  h  Perpignan  aveo   an  an^raom6trographe 

dlectrique  par  le  Dr.  Fines.    Perpignan,  1873. 
Bulletin  m6t€orologique  du    ddpartement   des   Pyr^n^s-orientalee,  public   sons  les 

auspices  du  conseil  g^n^ral,  ann<Se  1872.    Perpignan,  1873. 
De  la  prddiction   du  mouvement  des  tempdtes  africauee  et  des  pdriodes  m^t^ro- 

logiques  par  M.  H.  Farry.    (2  copies.)    Alger,  1873. 
Die  geographische  Verbreitnng  der  Ge\ritter  in  Mittel-Earopa  im  Jahre  1856,  so  wie 

iiber  die  gegenseitige  Beziebung  zwischen  dem  Auftreten  der  Gewitter,  der  Teuipe- 

ratur,  der  Windrichtung  and  dem  Barometerstande,  von  Dr.  M.  A.  F.  Prestel.    Wien, 

1858. 
Die  Gewitter  des  Jahres  1855 :  ein  Beitrag  zar  Physiologie  der  Atmosphare,  von  Dr. 

M.  A.  F.  Prestel.    Emden,  1856. 
Der  Boden,  das  Klima  nud  die  Wittemng  von  Ostfriesland,  sowie  der  f^esammten 

deutschen  Tiefebene  in  Beziebung  zu  den  land-  and  volkswirthschaftlichen  iuteressen, 
"  dem  Seefahrtsbetriebe  und  den  Gesundheits-Yerhiiltnissen,  dargestellt  von  Dr.  M.  A.  F. 

Prestel.    Emden,  1872 
Froc6d6  pour  determiner  la  direction  et  la  force  du  vent ;  suppression  des  gironettes  ; 

application  aux  cyclones.    Par  M.  H.  Tarry. 
Lcfi  cyclones  du  soleil  compar^es  h  ceux  de  notre  atmosphere.    Par  M.  H.  Tarry. 
Prolegomeni  alle  studie  delle  burrasche  del  clima  di  Roma  per  Giuseppe  Lais,  D.  O., 

assistante  all'  usservatorio  pontificio  del  Collegio  romano.    (2  copies.)    Roma,  1873. 
Sulla  possibile  connessione  tra  le  eclisse  di  sole  ed  il  magnetisme  terrestre  :  memoria 

del  P.  Francesco  Deuza  Barnabita.    Roma,  1873. 
Bemerkungen  iiber  die  Meereshohe  von  TitiiB,  von  A.  Moritz.    (Ln  le  22  mars  1866.) 
Der  Bewegungsmechanismus  am  Drehthurme  des  Observatoriums  zu  Tiflis,  von  A. 

Moritz.    Tiiis,  1866. 
Ueber  die  Anwendung  des  Pistoi-'schea  Reflection s-Kreises  znm  Messen  von  Angular- 

Distanzen  zwischen  terrestrischen  Objecten,  von  Dr.  A.  Moritz.    Tiflis. 
Schemacba  und  seine  Erdbebeu  (ein  Beitrag  zur  Beantwortuug  der  Fragen  welche  sich 

an  das  Erdbeben  vom  16.  (28.)  Jauuar  1872,  knilpfen),  von  A.  Moritz.    Tiflis,  1872. 
Exercices  hvpsomdtriques,  par  A.  Moritz.    Tiflis,  1869. 

Die  Sonnennusterniss  voiu  b.  Mlirz  ^22.  Februar)  1867,  von  A.  Moritz.    Tiflis,  1667. 
Zwci  Bemerkungen  zn  Reguaults  Tafel  der  Spanukraft  des  Wasserdampfes,  von  A. 

Moritz.    Tiflis,  1870. 
Sammlung  von    Hillfstafeln    zur  Berechnung   barometriseher  HuheobestiminaDgen, 

znsammengestellt  von  A.  Moritz  und  H.  Kiefer.    Tiflis,  1870. 
Erdbeben    in  Kaukasien  im  Jahre   1868:    AuszUge  aus   Mittheilnngen  der   Tifliser 

Zeitung  *'  Kaukas,^  zusammengestellt  von  H.  Kiefer.    Tiflis,  1869. 
Collection  de  tables  ik  Fusage  des  stations  m^t^orologiques  du  Cauoase,  calcnk^s  par  A. 

Moritz.    Tiflis,  1868. 
Materialien  zu  einer  Klimatologie  des  Kankasus,  gesammelt  and  heraasgegeben  von  A. 

Moritz.    (Abtheiluug  3 :  Klimatologische  Skizzen,  Band  1.)  Tiflis,  1871. 
Annals  of  the  Imperial  Botanical  Society,  St  Petersburg.    Vols.  1  and  2,  4  parts,  1871-73. 
Observatoire  d' Alger,  Ire  partie,  panorama  m^t^rologiqne  da  climat  d'Alger,  observa- 
tions m^t^orologiques,  33  tableaux,  1  tableau  graphique.    Janvier  1872.    Par  M.  Bu- 

lard. 
Report  upon  the  rain-fall  of  Barbados,  and  npon  its  influence  on  the  sugar-crops, 

1847-71,  with  two  supplements,  1873-74.    Bv  Gov.  Rawson.    Barbados,  1874. 
Jahrbiicher  der  kaiserlich-koniglichen  Central-Anstalt  flir  Meteorologie  und  Erdmag- 

netismus,  von  Carl  Jelinek  and  Ferdinand  Osnaghi.    Nene  Folge,  8.  Band,  Jahrgang 
1871.    Wien,  1873. 
Zeitschrift  der  5sterreichischen  Gesf'llschaft  fUr  Meteorologie,  redigirt  von  C.  Jelinek 
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Jabresbericht  dee  pbysikaliscben  Centralobservatoriums  fUr  1871  und  1872,  der  Akad 
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An  attempt  to  establish  relation  between  the  velocity  of  wind  and  its  force,  by  Robert 
H.  Scott. 

Beport  on  weather-telegraphy  and  storm-warnings,  presented  to  the  meteorological 
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Charter  and  by-laws  of  the  Met<eorological  Society,  London. 

Studii  intomo  ai  diametre  solari  del  P.  Paolo  Rosa,  della  Compagnia  di  Gesu,  assistente 
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Paper  6. 

[Extract  from  daily  journal.] 

SUMMIT  OF  PIKE'S  PEAK,  COLORADO  TERRITORY. 

OCTOBER,  1873. 

Water,  which  having  to  be  conveyed  in  diemijohns  a  distance  of  three-fourths  of  a 
mile  over  the  worst  part  of  the  trail  on  foot,  has  been  rather  scarce  with  us ;  but  that 
part  of  the  labor  has  been  done  away  with  since  October  22,  on  which  day  a  terrific 
snow-storm  began,  and  continued  for  three  days  and  nights,  and  during  that  time 
deposited  about  three  feet  of  snow  on  the  peak,  (the  fall  of  snow  being  much  heavier, 
but  owing  to  the  prevalence  of  a  high  wind — estimated  at  fifty  miles  per  hour—during 
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the  Buow-storro,  the  snow  was  drifted  and  blown  into  the  gnllios  and  ravine's  that  snr- 
Toand  the  peak,  where  it  now  lies  in  immense  banks.) 

This  snow,  melted,  is  onr  only  drink,  and  the  process  is  a  slow  one,  owin<T  to  the  lack 
of  vessels  on  hand,  a  tea-kettle  and  iron  dinner-pot  bein^  the  only  ones  tit  for  ase. 

The  winter  has  set  in  with  uuasual  severity  and  earlier  by  a  month  than  at  any 
time  daring  the  last  twenty  years.    Thns  croaks  the  oldest  inhabitant. 

It  is  a  notable  fact  that'  nearly  everybody  complains  of  sickness  on  ascending  the 
mountain  for  the  first  time,  the  symptoms  being  uizziness  and  headache,  accompanied 
by  vomiting.  I,  myself,  was  affected  in  this  manner  daring  the  first  two  days,  bnt  feel 
qaite  well  now. 

NOVEMBER,   1873. 

November  1. — Commenced  taking  regular  observations  at  5.42  a.  ra.  Weather  to- 
day very  variable. 

November  2. — At  4.45  p.  m.  a  cnrions  and  remarkable  phenomenon  was  observed.  In 
the  distance  to  the  northeast  a  heavy  mist  was  hanging  over  the  plains.  On  this  mist 
was  depicted  a  perfect  shadow  or  profile  of  oar  Peak  by  means  of  the  setting  sau.  The 
image  was  verj*  realistic ;  so  much  so,  that  one  could  hardly  credit  that  it  was  merely 
a  shadow  and  not  a  lofty  peak  rising  abruptly  from  the  prairie.  This  continued  for 
the  space  of  fifteen  niiuutes,  when  it  gradually  melted  away  in  the  mist  as  the  sun  was 
setting  behind  the  gigantic  peaks  of  the  •*  Snowy  Range."  Daring  the  presence  of  the 
phenomenon  we  watched  it  with  curious  interest,  and  much  regretted  when  it  faded 
from  our  sight. 

(Note.— This  phenomenon  has  since  been  observed  to  be  of  almost  daily  occurrence, 
both  at  sunrise  and  sunset.) 

November  9. — Three  nieu  came  to  the  summit  about  fifteen  minutes  after  sunrise  ; 
they  started  at  2  a.  m.  just  to  watch  *'  Old  Sol"  make  his  first  appearance  over  the 
plains— a  spectacle  the  like  of  which  but  few  mortals  are  favored  with — and  after  a 
very  tiresome  journey  of  four  hours  theyha<l  the  satisfaction  of  being  just  fifteen  min- 
utes too  late.  These  three  men  were  not  very  enthusiastic  when  they  started  forborne 
again.  . 

November  10. — ^The  shadow  of  the  Peak  was  again  depicted  on  the  haze  at  sunset;  it 
seems  to  be  a  common  occurrence  at  sunset,  with  a  hazy  or  smoky  lower  atmosphere. 
I  also  saw  the  shadow  cast  by  a  very  small  cirrus  cloud  (due  south  of  us)  stretching 
way  to  the  western  horizon  and  coming  to  a  sharp  point  there.  This  was  between  2 
and  3  p.  m. 

November  10. — A  lady,  accompanied  by  a  guide,  visited  the  summit  this  afternoon. 
She  expressed  much  surprise  that  a  station  should  be  established  at  such  an  out-of-the- 
way  place,  when  there  were  plenty  of  better  places  down  below !  Sancta  simpliciUu. 

November  17. — This  day  will  be  remembered  by  us  years  hence.  The  temperature 
kept  on  increasing  after  9  p.  m.  of  last  night;  the  maximum  thermometer  reading  as 
high  as  32^  this  morning.  The  moderately  brisk  wind  prf'vailing  at  last  observation 
on  Sunday  night  increased  to  a  hurricane  shortly  after  midutglit,  which  shook  onr 
house  to  its  very  foundation.  The  northwest  end  of  the  roof,  although  weighted  down 
by  heavy  rocks,  was  frequently  lifted  up  several  inches  above  the  wall,  tearing  away 
the  plaslering,  which  fell  in  showers  over  ray  bed,  tiesk,  and  the  fioor.  Sleep  was  out 
of  the  question,  as  I  momentarily  expected  to  sec  the  roof  fly  off  and  leave  us  in  the 
cold.  Lying  awake,  I  could  hear  the  tin  Iwiug  wrenched  off  the  sheathing-boards, 
where  we  had  nail«>d  it  with  great  pains  and  much  confidence  in  its  s«)curity. 

November  17. — Morning  bronght  no  abatement  of  the  gale.  At  5.30  a.  m?  I  went  out 
doors  to  wet  the  bulb  of  our  hygrometer.  On  turning  the  northeast  comer  of  the 
honse,  a  terrific  Bquall  landed  me,  unceremoniously,  in  a  ditch  six  feet  to  the  leeward. 

The  anemometer  showed  an  average  velocity  of  sixty-five  miles  per  hour,  but  some 
of  the  squalls  were  greatly  superior  in  force.  As  the  condition  of  our  roof  became  more 
and  more  alarming,  I  determined  to  put  some  more  rocks  on  top  of  it,  although  it  was 
nearly  impossible  to  stand  up  in  the  face  of  the  hurricane.  Lemmaw,  the  heaviest  and 
strongest,  took  his  position  on  top  of  the  roof,  and  with  the  aid  of  a  rope  hauled  up  a 
numberof  the  heaviest  possible  rocks,  myself  and  Smith  assisting  from  below  with 
poU«.  It  was  terrible  work,  for  often,  after  getting  a  rock  nearly  to  the  roof,  a  sudden 
.  gust  of  wind  would  knock  all  three  of  us  off  our  legs,  and  the  rock  would  barely  miss 
falling  on  Smith  or  myself.  However,  we  nncceeded  in  getting  up  about  a  ton  oV  rock. 
which  efiV'Ctually  stopped  the  lifting  of  the  roof.  As  soon  as  the  gale  subsides  we  will 
put  up  as  many  more.  The  hurricane  abated  somewhat  during  the  afternoon,  backing 
more  to  the  westward ;  but  the  sky,  which  had  been  almost  cloudless,  became  overcast 
with  a  low  sheet  of  stratus,  looking  very  much  like  coming  snow.  The  temperature 
fell  rapidly,  with  increasing  humidity ;  the  barometer  also  continued  its  downward 
course.  At  6.30  p.  m.  a  furious  storm  of  snow  and  sleet  set  in  ;  the  wind  rose  to  heavy 
squalls,  and  veered  to  the  northeast,  and  the  thermometer  gave  promiseof  reaching  the 
2ero-point  before  morning.  Snow  ended  before  midnight,  but  a  very  heavy  northeast 
gale  continued  throughout.    The  telegraph-line  was  '*  down  "  this  morning,  and  after 
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dinner  I  sent  Smith  down  the  moantain  to  repair  the  break,  but  he  returned  with  the 
report  that  the  lino  was  O.  K.  as  far  as  timber-liue.  At  3  p.  in.  the  line  was  spliced  by 
Sergeant  Sackett,  who  had  left  Colorado  Springs  this  morning,  and  I  sent  ofl'  the  fore- 
noon and  afternoon  reports.  Sergeant  Sackett,  accompanied  by  two  gentlemen, 
reached  the  summit  at  8  p.  m.  and  remained  over  night.  Sergeant  Sackett  reports  the 
line  as  having  been  broken  in  nine  different  places  by  the  falling  of  timber,  and  in  the 
opinion  of  every  one  it  will  be  impossible  to  keep  the  line  in  repair  unless  the  timber 
in  cut  down  on  either  side  of  it.  Just  as  I  was  about  to  send  off*  the  midnight  report 
febe  line  parted  again. 

November  19. — Mr.  Copley,  the  wood-contractor,  called  here  to-day.  Ho  is  going  to 
petition  Congress  for  permission  to  build  a  hotel  near  the  summit.  I  hope  and  pray 
that  some  one  will  be  allowed  to  build,  for  the  visitors  will  bother  us  to  death,  and  eat 
ns  out  of  house  and  home  if  we  have  to  shelter  and  feed  them.  It  is  said  that  last 
summer  over  two  thousaud  people  visited  the  summit,  and  as  many  more  would  have 
come  had  there  been  any  trail.    Encouraging  prospect  for  next  summer. 

November  20. — To-night  I  played  a  game  of  checkers  by  telegraph  with  Capt.  W.  W. 
Allen,  at  Colorado  Springs.  The  boards  used  are  numbered  from  1  to  3*2,  and  each 
player,  as  he  move«  from  one  number  to  another,  records  both  by  telegraph.  We 
attempted  to  cook  beans  for  supper,  but  ten  hours  of  constant  boiling  len;  them  still 
hard,  and  so  we  had  to  go  to  bed  beanless. 

November  21. — A  very  light  snow  fell  during  the  afternoon,  the  snow-clouds  hanging 
over  the  plains,  much  fringed  at  the  lower  ends,  as  seen  when  a  heavy  rain-shower  is 
observed  from  a  distance,  but  the  fringes  appeared  to  hang  in  mid-air,  unable  to 
reach  the  earth,  being  apparently  dissolved  on  entering  the  warm  and  dry  lower 
atmosphere. 

November  22. — Snow  commenced  falling  in  the  early  morning  and  continued  through- 
out the  day,  the  fall  being  very  heavy  during  the  afternoon.  There  was  little  or  no 
wind  at  day-break,  but  toward  noon  a  brisk  northeast  wind  set  in,  causing  heavv 
drifts.  The  snow  is  of  a  very  fine  texture,  ve*ry  dry,  and,  like  dust,  penetrates  through 
the  smallest  cracks  in  doors,  windows,  and  walls.  The  depth  of  snow  I  estimated  at 
2  feet  6  inches,  multed  snow,  2,  6  inches,  but  the  rain-gauge  is  very  unreliable  with 
winds  and  drifts. 

Immediately  after  breakfast  I  sent  out  Smith  to  repair  the  line,  which  he  did  by  11 
a.  m.  Ketuming,  he  encountered  the  very  heavy  snow-storm  prevailing  on  the  Peak, 
and  lost  the  trail.  He  had  to  pick  his  way  back  over  the  rocks,  and  arrived  here  %t 
about  1  p.  m.,  nearly  dead  with  cold  and  exhaustion.  Duty  on  Pike's  Peak  is  not  fun. 
If  any  proof  were  needed  that  we  are  above  ordinary  circumstances,  the  astonishing 
boldness  or  tameness  of  our  only  companions,  mice,  would  fnrnish  that  proof.  Not 
only  are  they  running  about  the  office  in  broad  daylight  and  getting  under  my  pillow 
at  night,  but  this  afternoon  a  very  intelligent-looking  mouse  got  actually  on  the  desk 
while  I  wae  writing,  and  almost  allowed  itself  to  be  touched.  Wliile  on  the  floor, 
Lemman  threw  it  a  few  cheese-crumbs,  which  it  devoured,  sitting  on  its  hind  legs  like 
a  squirrel.  These  mice  are  of  a  light-brown  color,  having  long  ears  and  sharp,  pointed 
noses,  singularly  expressive  and  large  eyes,  aud  are  not  nearly  as  repulsive-looking  as 
their  brethren  of  the  lower  regions. 

Xovember  23. — Snow  ended  during  the  night,  and  morning  broke  with  a  clear  sky, 
but  such  heavy  snow- drifts  that  one  could  hardly  see  six  paces  ahead.  This  con- 
tinued all  day,  and  in  the  evening  so  high  and  dense  a  cloud  oi  snow-dust  was  raised  by 
the  very  brisk  northerly  wind  that  the  people  of  Colorado  Springs  t<»ok  it  to  be  smoke 
from  a  large  fire,  and  inquired  by  telegraph  if  our  house  was  burning. 

Considerable  free  or  atmospheric  electricity  mauifested  itself  when  the  binding- 
screws  of  the  relay  were  touched  with  wet  fingers.  A  few  mornings  ago  I  accidentally 
touched  the  stove-pipe  before  a  fire  was  built,  and  immediately  a  bright  and  long 
spark  passed  with  a  crackling  sound  between  it  and  my  fingers.  No  sparks  could  be 
dirawn  by  repeating  the  touch. 

November  24. — The  wood-packers  arrived  this  p.  m. ;  the  men  were  nearly  frozen,  and 
said  they  had  been  deceived  by  the  mild,  pleasant  weather  two  miles  below  the 
summit,  else  they  would  not  have  attempted  to  come  up  here.  Two  of  their  **  burros  " 
froze  to  death  Saturday  night.  The  snow  is  over  four  feet  deep  on  some  parts  of  the 
trail. 

Brown  brought  up  our  mail,  a  most  welcome  gift,  as  we  have  not  received  any  in  a 
week  before. 

A  strange-looking  animal  jumped  on  the  cross-bar  of  our  instrument-shelter  and 
looked  through  the  window  as  if  it  wanted  to  come  inside.  It  was  nearly  the  size  of 
a  cat,  with  a  long,  bushy  tail  and  mouse-colored  pelt.  Its  head  resembled  that  of  a  rat, 
but  much  larger.  Before  we  could  open  the  window  the  animal  took  fright  and  disap- 
peared.   I  intend  to  set  a  trap  for  it. 

Sergeant  Sackett,  who  is  encamped  at  the  lake,  telegraphed  rae  to-night  that  in  dip- 
ping water  out  of  the  lake  he  caught  a  shrimp.  It  has  been  often  doubted  whether 
this  lake  contains  animal  life ;  but  that  shrimp  settles  the  question. 
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November  25. — The  woodmen,  to  whom  I  gave  a  description  of  the  animal  seen  last 
night,  pronounce  it  a  rock  marten. 

November  27. — Thanksgiving  Day,  but  no  turkey  on  Pikers  Peak.  However,  Smith 
baked  some  nice  short-cake  and  dried-apple  pies  for  dinner,  which  reminded  us  of  to- 
day's importance.  And  while  I  am  thinking  that  to-day  the  Christian  world  below 
gives  thanks  to  the  Almighty  for  the  many  blessings  of  the  past  year,  I  feel  deeply  that 
we  three  laborers  in  the  neld  of  science  have  also  just  cause  to  be  thankful  for  His  pro- 
tection from  the  dangers  of  our  position. 

It  seems  to  me  that  nature  herself  was  doing  her  be«t  to  glorify  the  day,  for  a  grander 
and  more  sublime  spectacle  than  sunrise  this  morning,  human  eyes  never  beheld.  The 
plains  below  ns  were  covered  with  a  dense  mist,  perfectly  level,  and  the  instant  the  first 
golden  edge  of  the  sun  rose  above  it,  this  mass  of  vapor  was  converf'e<l  into  n  swelling 
mass  of  liquid  fire,  while  above  dense,  black,  stratns  clouds  were  driven  with  light- 
ning speed  before  the  gale,  their  lower,  ragged  surfaces  being  dipped  into  and  rcnect- 
ingthe  glory  as  they  sailed  to  the  eastward. 

Weather  cold  and  damp  throughout,  with  a  continuous  gale  from  the  southwest  and 
west.  Far  below  us  to  the  east  a  pciiect  sea  of  stratus  and  cuumlns  clouds  spread 
itself  over  the  prairie  and  lower  mountains,  while  threatening-looking  detached  masses 
of  snow-clouds  swept  over  the  summit,  at  times  enveloping  us  with  a  pall  of  frozen 
vapor. 

Mr.  Raymond,  the  carpenter,  arrived  here  this  p.  ro.,  as  well  as  the  provision-train, 
bringing  the  new  instrument-shelter  and  stove-top,  also  a  most  valuable  present  for  me 
from  a  kind-hearted  young  lady  at  Colorado  Springs,  a  lively  female  kitten,  which  felt 
at  home  immediately  on  being  released  from  Lemman's  overcoat  pocket,  where  it  had 
made  the  journey. 

Mr.  Raymond,  who  had  never  been  on  the  summit  before,  severely  felt  the  effects  of 
our  rarefied  atmosphere,  and  staggered  about  like  a  drunken  mau.  Our  provisions  are 
now  all  up,  and  I  think  all  the  wood  we^are  going  to  get  this  winter,  for  the  wood- 
packers  have  broken  up  camp  and  returned  to  Colorado  Springs,  although  about  four- 
teen cords  of  wood  are  due,  according  to  the  contract.  But  the  severe  weather  of  the 
past  week  makes  it  almost  impossible  to  continue  the  work.  On  their  last  trip  the 
men,  strong  and  hardy  mouiitaiueers  as  they  are,  were  almost  crj'ing  when  Ihey  came 
in  to  warm  themselves,  so  severely  did  they  suffer  from  the  cold. 

November  30.— Our  cat  caught  its  first  mouse  to-night,  and  something  like  a  rat  was 
crushed  to  death  in  the  steel  trap  outside.  The  mam  difference  between  the  *•  victim  " 
and  the  common  rat  is  in  the  tail,  which  is  of  nearly  equal  thickness  throughout  and 
covered  with  fur,  the  same  as  the  rest  of  its  body. 

The  principal  meteorological  features  of  November  were :  a  spell  of  very  mild  and 
pleasant  weather,  with  light  winds  between  the  2d  and  15th,  inclusive ;  a  hurricane 
fiom  the  north  and  northeast,  with  snow  and  low  temperature  on  the  I7th  and  18th  ; 
a  heavy  snow-storm  on  the  22d,  and  a  continuous  westerly  gale  from  the  25th  to  the 
end  of  the  month. 

DECEMBER,  1873. 

Dcceniftcr  1.— Another  rat  (f)  was  caught  in  the  steel  trap  this  evening;  they  are 
very  curious-looking  animals,  and  I  would  scarcely  call  them  "  rats,"  only  they  resem- 
ble rats  more  than  any  other  animal  I  know  of. 

Decembir  2. — The  summit  was  constantly  enveloped  in  a  dense  cloud  of  frozen  vapor, 
keeping  the  humidity  at  saturation,  and  never  once  lifting. 

December  3. — Although  this  has  been  a  terrible  day,  and  I  should  not  have  thought 
it  possible  for  any  human  being  to  brave  the  great  cold  and  violent  drifts  for  any 
length  of  time,  yet  Smith,  who  had  stayed  at  the  lake  cabin  all  last  night,  started  for 
the  summit  this  morning,  not  knowing  how  cold  it  really  was,  nor  how  blinding 
the  snow-drifts  above  timber-line.  I  certainly  did  not  expect  him,  and  was  horrified 
when  at  about  3  p.  m.  Smith  staggered  into  the  house  more  dead  than  alive,  looking 
like  a  walking  pillar  of  snow  and  ice.  His  left  hand  was  badly  frozen,  and  although  I 
immediately  rubbed  it  with  snow,  and  succeeded  in  restoring  the  greater  part  of  it^ 
yet  the  ends  of  his  fingers  were  too  far  gone,  and  he  will  doubtless  lose  part  of  them. 
The  poor  fellow  had  sought  shelter  at  the  wood-camp,  but  found  it  all  snowed  up,  and 
so  was  compelled  to  continue  his  journey.  He  suffered  agonies  during  the  evening 
and  night. 

December  5. — Lemman  saw  the  fresh  tracks  of  a  bear  to-day ;  being  nnarmed  he  was 
more  pleased  to  see  the  tracks  than  the  bear  himself. 

December  7. — This  has  been  a  long,  dreary  day  indeed.  The  summit  was  enveloped 
throughout  in  a  dense  cloud  of  frozen  vapor,  cutting  off  all  view  beyond  the  distance 
of  a  few  yards,  while  heavy  snow  and  sleet  fell  at  short  intervals  during  the  day  and 
night,  drifting  in  deep  banks  around  our  door  bv  the  strong  southwest  wind. 

Note.— I  am  informed  by  an  observer  at  Colorado  Springs  that  the  "  summit"  was 
enveloped  by  a  small,  well-defined  cumulus  cloud,  while  the  rest  of  the  sky  was  en- 
tirely clear  during  Sunday. 
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The  air  was  heavily  charged  with  electricity  from  2  to  3  p.  ra.,  (at  which  time  it 
was  snowing  and  sleeting.)  My  att;ention  was  first  attracted  by  the  working  of  the 
relay.  Thinking  that  the  line  was  fixed,  I  hastened  to  adjust  the  instrument,  but  the 
severe  shock  I  received  convinced  me  that  something  stronger  than  our  battery  had 
charged  the  wires.  I  cat  oat  the  instrament  and  screwed  the  lightning-arrester  closer, 
and  ID  a  few  minates  a  continaoas  stream  of  electricity  passed  between  the  two  plates 
of  the  arrester,  with  a  loud  noise,  resembling  that  produced  by  a  child's  rattle.  The 
electric  fluid  passed,  not  in  sparks,  but  in  five  or  six  continuous  streams  of  light  as 
thick  as  a  pencil-lead,  for  two  or  three  minutes  at  a  time,  with  short  intervals  be- 
tween. 

December  9.-~A  short  distance  below  the  summit,  I  witnessed  the  interesting  sight 
of  clouds  being  rapidly  formed  and  dissolved  again  as  the  humid  southwest  wind  as- 
cended and  passed  over  the  Peak.  The  sky  was  clear,  but  within  a  few  hundred  feet 
of  the  highest  ridge  small,  fleecy  clouds  would  suddenly  form,  increase  in  size  until 
they  were  just  over  the  summit,  and  then  disappear  again  as  they  passed  down  the  op- 
posite slope.    This  happened  between  II  a.  m.  and  1  p.  m. 

December  10. — For  several  mornings  past  I  have  noticed  a  sheet  of  clouds  stretch- 
ing over  the  valley  of  the  Arkansas,  southwest  of  the  Peak,  which  to  nie  seems  to  rest 
on  the  plains,  but  which  probably  have  an  elevation  of  some  1,500  feet.  These  clouds 
disappear  toward  noon.  The  mountains  west  of  the  Peak  are  generally  capped  with 
cnmuluB  clouds,  afljarently  stationary,  but  no  doubt  in  constant  transformation. 

December  14. — Captain  Allen,  of  Colorado  Springs;  Mr.  S.  B.  Minsball,  of  Mount 
Pleasant,  Henry  Couuty,  Iowa,  and  Private  Smith  arrived  here  after  2  p.  m.,  having 
been  under  way  five  hours  between  the  lake  and  summit.  An  ordinary  good  walker 
ought  to  make  the  trip  in  three.  They  saw  plenty  of  deer  and  mo uu tain-sheep,  coming 
np,  also  tracks  of  mountain-bison.  Sergeant  Sackett  sent  me  one  of  the  most  beauti- 
fully-colored birds  I  ever  saw ;  it  was  kiUed  near  the  timber-line.  Will  send  it  to  Cap- 
tain Howgate,  together  with  one  of  our  curious  rats.  Captain  Allen  and  Mr.  Minsball 
proved  to  be  very  genial  company,  and  I  speht  the  evening  more  pleasantly  than  any 
other  since  I  have  been  up  here. 

December  17.— Sackett  telegraphed  me  last  night  that  he  caught  a  water-bug  in  the 
lake,  and  says  he  will  bring  it  up  to-morrow. 

All  of  our  reports  are  puWinhed  in  full'in  papers  and  magazines.  The  Gazette  per- 
tinently asks :  " Did  any  one  feel  thankful  on  Thursday  (Thaukngiving)  that  they  \vere 
not  signal-officers  on  duty  at  the  top  of  Pike*8  Peak  f"  Yes.  W  ell,  we  were  thankful 
fur  our  good  stove,  and  didn't  envy  your  comforts  in  the  least,  Mr.  Editor. 

December  20. — A  most  wonderful  and  novel  sight  met  my  astonished  eyes  on  opening 
the  door  this  morning:  the  plains  had  disappeared,  and  in  their  place  there  was,  :is 
natural  as  conld  be,  tne  ocean,  with  rolling  billows  and  spray  dashing  against  the 
rocks  of  the  mountain's  base,  which  mountains  had  the  appearance  of  towering  islands. 
Bat  the  most  striking  effect  was  produced  W  the  rigid  immobility  of  the  whole  pic- 
ture. Imagine  the  ocean  stirred  up  by  a  stin  breeze  and  then,  by  some  magic,  to  be 
suddenly  turned  into  ice,  billows,  spray,  and  all,  and  you  have  an  idea  of  what  I  saw. 
To  make  the  whole  as  deceiving  as  possible,  the  caAons,  gullies,  and  ravines  below 
were  all  filled  with  a  level  sheet  of  clouds,  as  if  the  water  had  flown  into  them  and 
turned  to  ice  with  the  main  body.  All  this  wasm  any  thousand  feet  below  us ;  the  cloud 
could  not  have  over  1,500  or  2,000  feet  elevation  above  the  plains,  and  between  them 
and  the  summit  the  sky  was  clear,  but  far  above  us  stretched  forth  an  unbroken  sheet 
of  cirro-stratas  clouds  which  obscured  the  sun,  and  preveuted  his  rays  from  falling  on 
the  "frozen  sea"  below.  This  lasted  for  several  hours,  but  as  the  sun  got  higher  the 
clouds  began  to  lift,  losing  their  fantastic  shapes,  while  the  upper  stratum  appeared  to 
descend,  the  mixture  giving  rise  to  light  snow,  which  commenced  at  11.30  a.  m. 

I  have  seen  a  bird  on  the  very  summit.  In  color  and  shape  it  much  resembled  the 
European  sparrow,  but  itB  body  had  more  roundness  than  that  of  any  other  bird  I 
know  of.    It  looked  as  if  ready  to  burst. 

December  23. — To-day,  at  4.15  p.  m.,  I  observed  a  strange  and  beautiful  phenomenon. 
To  the  south  and  west,  pictured  on  a  cloud,  was  a  portion  of  the  snowy  range,  lying 
tar  to  the  westward.  So  realistic  was  the  representation  that  one  could  scarcely 
realize  that  actual  monutains  did  not  extend  (as  seemingly)  into  the  sky.  The  phenom- 
enon was  of  short  duration. 

December  24. — Smith  reached  the  summit  at  noon,  having  stayed  alone  at  the  lake 
cabin  last  night.  He  says  that  he  heard  a  suspicious  noise  around  the  cabin  durinjr 
the  night,  but  did  not  think  much  of  it  until  the  following  morning,  when  he  found 
tracks  of  a  bear  all  around  the  cabin. 

When  he  reache<l  the  timber-line  this  morning,  he  saw  a  mountain-bison  not  more 
than  a  hnndred  yards  distant:  the  animal  at  first  exhibited  an  inclination  to  make 
closer  acquaintance  with  Smitn,  but  thought  better  of  it,  and  walked  off,  to  the  great 
relief  of  Smith,  who  had  no  arms  with  him,  and,  beside,  is  crippled  in  one  hand. 

December  25. — Christmas ;  and  a  dreary  one,  indeed,  despite  the  many  "  Merry 
Christmases  "  wished  us  over  the  telegraph-line.    The  wind  continued  very  high  from 
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the  northwest,  and  increased  to  a  heavy  j^ale  after  sundown,  which  made  the  heavy 
rocks  on  our  roof  roll  about  like  so  many  pebbles,  and  forced  the  fine  6now-da«»t 
through  the  smallest  cracks  in  door,  windows,  and  roof.  By  keeping  the  stove  at  retl 
heat,  and  sitting  close  to  it,  we  managed  to  bake  on  one  side  and  freeze  on  the  other. 
The  principal  meteorological  features  of  December  were:  1st.  Frequent  suow-storuin, 
high  westerly  winds,  low  temperature,  and  great  humidity,  during  the  first  half  of  tlie 
month  ;  in  one  instance  the  thermometer  fell  to  — 26^^,  the  barometer  also  reaching  a 
minimum  height  of  29.18  on  the  same  day,  ('.id  instant.)  2d.  Moderate  wind  and  teiu- 
])erature  and  fair  weather  to  the  24th.  3d.  Heavy  gales,  backing  from  north  to  we^^t, 
with  comparatively  high  temperature,  low  humidity,  and  fair  weather  during  tbe 
remaining  week. 

JANUARY,  1874. 

January  1. — The  new  year  opened  very  promising,  with  a  clear  sky  and  mild  tem- 
perature, but  the  wiud  still  blowinfj  a  stiff  breeze  from  the  west. 

January  2. — It  was  hard  to  tell  when  day  commenced  or  night  ended,  or  rice  rrr»a, 
for  a  cloud  of  great  density  rested  on  the  summit  throughout,  the  frozen  particles  of 
which  were  deposited  on  everything,  the  telegraph-line  appearing  like  a  huge  whit^? 
snake,  several  inches  in  thickness,  twisting  and  writhing  uuder  the  iutluence  of  astiflf 
breeze. 

January  4. — Yesterdny^s  storm  was  undoubtedly  the  heaviest  of  the  season.  On  tbo 
northwest  side  of  the  Peak  a  mountain  of  snow  was  accumulated,  at  least  a  hundred 
feet  in  height,  and  the  trail  is  entirely  obliterated. 

January  10. — At  4  p.  m.  I  observed  two  peculiar  bands  of  cirri,  stretching  across  the 
entire  heavens,  a  little  north  of  the  zenith,  from  west-noithwest  to  east-noutheast, 
converging  at  the  horizon,  and  having  a  breadth  of  about  five  degrees  near  the  waiter. 
The  pnrticles  of  clouds  composing  them  were  rapidly  moving  in  the  direction  of  the 
bands,  but  the  bauds  themselves  seemed  to  be  stationary  until  olwcnred.  Their  ap- 
]>eaiance  resembled  very  much  the  illustration  given  in  Plate  VII,  Instructions  to 
Observer-Sergeants,  viz:  Compact,  rounded  masses  (cirro  cumuli)  in  the  center,  in- 
terwoven with  long,  delicate  fiWrs,  which  also  formed  the  well-defined  edge  of  the 
bands.  During  the  presence  of  the  bands  the  sky  north  of  them  was  clear,  while  to 
the  south  an  almost  unbroken  sheet  of  cirro-stratus  clouds  wiis  to  be  seen. 

January  11. — A  **  lunar  halo  "  was  observed  at  5.42  a.  m.,  tl^e  sky  beiuf^  covered  with 
cirro-stratus  clouds,  while  tar  below  the  breaking  day  revealed  a  *'  perfect  sea"  com- 
posed of  an  unbroken,  level  sheet  of  dense,  whitish  clomhi.  This  mass  of  vapor  filled 
all  ravines  and  canons,  covering  the  lower  ridges  and  peaks,  whilb  the  higher  onea 
rose  above  it  like  islands  in  the  midst  of  the  ocean.  It  was  a  very  picturesque  sight, 
and  remained  unchanged  all  day.    The  base  station  reported  "  light  snow." 

January  12.— Saw  auother  little  bird  on  the  summit  to-day,  of  the  same  species  as 
the  one  I  had  seen  before.     I  guess  they  are  snow-birds. 

January  14. — As  usual,  of  late,  the  clouds  hong  over  the  Arkansas  Valley,  completely 
obscuring  it  from  view.  Looking  down  on  the  spot  from  here,  it  resembles  nothing 
BO  much  as  a  spacious  bay  or  estuary;  the  cloud-covere<l  plains,  in  their  bluish-gray 
color  and  level,  ])lacid  surface,  bearing  a  not  inapt  resemblance  to  thtj  mighty  ocean 
itself,  and  the  shiftiug  and  rolling  of  these  cloud-billows,  at  times,  renders  the  illusion 
almost  perfect. 

January  16.— Another  fair  day  with  brisk  wind  from  west,  that  increased  to  a  heavy 
gale  of  fifty  miles  by  9  p.  m.,  and  with  fierce  per8i8teDC3'  kept  howling  and  roaring  like 
some  mighty  monster  over  the  summit,  as  if  seeking  for  its  prey.  For  a  while  it  took 
quite  a  hold  on  our  roof,  and,  notwithstanding  the  ton  or  two  of  rock  piled  thereon,  I 
gave  it  up  for  lost  more  than  once.  But  the  wind  mmlerated  somewhat  by  midnight 
and  I  breathed  freer,  although  I  passed  a  sleepless  night. 

January  17. — During  the  latter  part  of  the  afternoon  a  cloud  enveloped  the  summit, 
so  dense  that  not  a  rock  could  be  seen  10  feet  from  the  doorway,  and  reminded  me  of 
nothing  so  much  as  a  London  fog  in  November,  only  the  London  **  particular"  is  far 
from  being  as  cold  as  our  visitor.  I  hU)0<\  iu  one  place;  the  house,  not  ten  yards  to  my 
left,  had  disappeared  in  the  mist  like  the  Phantom  Ship;  around  me,  in  a  radii  of 
10  feet,  rough,  frost-speckled  rocks;  beyond  and  above  this  line,  nothingness. 

I  must  not  forget  to  mention  that  this  morning,  at  5.30  a.  m.,  I  saw  on  the  summit, 
seate<l  contentedly  on  a  frost-covered  rock,  a  bird  somewhat  larger  than  a  blue  Jay, 
and  too  large  for  a  snow-bird.  It  appeared  to  be  of  a  dark-gray  color,  but  that  may 
have  been  owing  t-o  the  illusive  mist  that  hangs  over  the  summit  at  early  dawn.  I 
hurried  in  to  get  the  carbine,  but  when  I  came  out  again  the  bird  was  non  ejit.  1  was 
very  sorry  that  I  could  not  capture  the  raraavis — any  species  of  feathered  biped  is  that 
at  this  elevation  in  winter — but  "  what  can't  be  cured,"  &c. 

January  23.— A  heavy  gale  from  the  northwest  prevailed  all  day,  causing  most 
violent  snow-drifts  and  eft'ectually  clearing  the  Peak  of  its  white  sbroud.  But  few 
clouds  were  to  be  seen,  yet  so  dense  were  the  drifts  as  to  entirely  obscure  the  lower 
country;  huge  banks  of  snow  accumulated  on  the  outside  of  our  doors,  so  that  we 
could  not  shut  them  after  they  had  been  opened  once,  and  had  to  use  spikes  and  braces 
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to  keep  them  at  least  partly  closed.  It  was  a  most  disagreeable  day,  and  made  one 
tigh  as  occasionally  we  caught  a  glimpse  of  the  warm,  sunny  plains  below. 

Jauuarj/  25. — A  very  pleasaut  day  throughout;  weather  like  this  makes  one  almost 
forj;et  it  is  an  exception  and  not  the  rule,  Tor  no  one  can  appreciate  and  enjoy  such 
mildness  more  than  we  do,  after  weeks  of  piercingly  cold  hurricanes  aud  snow-storms. 

Our  little  snow-bird  visits  us  regularly  every  day  now,  feasting  on  the  crumbs  around 
tilt*  house.  It  is  quite  tame«  and  I  am  pretty  certain  that  it  is  one  and  the  same  bird 
that  comes  every  day. 

January  26.— The  sky  became  partly  overcast  with  cirrus  and  cirro-stratus  clouds 
during  the  forenoon,  which  were  at  first  observed  to  move  from  due  south,  but  later  in 
the  day  changed  their  course  to  southwest.  This  is  quite  an  uncommon  occurrence ; 
usually  the  upper  clouds  move  from  west  and  northwest. 

January  29.-^This  morning  I  found  a  large  rat  sunning  himself  on  the  door-sill  with* 
out  attempting  to  run  when  I  opened  the  door.  I  inveigled  him  into  the  office  intend- 
ing to  cage  and  tame  him,  but  he  died  in  a  few  hours.  He  was  evidently  a  patriarch, 
one  of  the  oldest  inhabitants,  and  very  likely  died  of  old  age,  though  his  long  ears 
showed  signs  of  rough  usage,  as  if  he  bad  been  worsted  in  a  family  quarrel.  Hebe- 
longed  to  the  species  of  "  wood  or  mountaiu  rats,"  with  big  head,  long  ears,  and  bushy 
tail,  claw  like  a  prairie  dog,  aud  immense  whiskers.  His  fangs  were  fully  three-eighths 
of  an  inch  m  length. 

The  principal  meteorological  features  of  January  were  strong  gales,  heavy  snow,  and 
low  temperature  during  the  first  week,  followed  by  generally  cloudy  weather,  with 
frequent  gales,  until  the  18th,  when  the  heaviest  snow-storm  of  the  season  occurred ; 
light  snows  fell  at  intervals  for  several  days  afterward.  The  latter  part  of  the  month, 
with  the  exception  of  the  last  dajr,  was  characterized  by  generally  pleasant  weather, 
with  moderately  brisk  to  light  winds. 

All  hands  were  more  or  less  frost-bitten  during  this  month  ;  Private  Cramer  and  my- 
self pretty  badly.  Private  Lem man  had  a  severe  attack  of  neuralgia;  Private  Bou- 
if  He  is  now  seriously  ill  with  inflammatory  rheumatism.  I  myself  suftered  with  diph- 
theria during  the  greater  part  of  the  month.  Altogether,  January  has  been  rather 
bard  on  us. 

FEBRUARY,  1874. 

Fth^ary  7. —The.  wind  backed  to  the  west  during  last  night  and  increased  to  a  stiff 
gale  toward  morning. 

A  strange  phenomenon  was  observed  at  9  p.  m.;  the  sky  appeared  to  be  perfectly 
clear  and  the  stars  shone  brightly,  yet  snow  was  falling  fast  in  good-sized  flakes;  the 
wind  had  veered  to  the  north,  from  which  direction  the  snow-flakes  were  coming,  and  I 
was  particularly  struck  by  the  fact  that  they  did  not  appear  to  fall  from  above,  but 
that  their  path  made  a  sharp  angle  with  the  summit.  This  '^  snow  from  a  clear  sky*' 
continued  for  some  fifteen  minutes,  when  the  sky  became  overcast  and  the  summit 
enveloped  in  dense  clouds.  Snow  ceased  soon  afterward.  Very  probably  the  snow- 
cloud  ascended  the  northern  slope  of  the  Peak,  invisible  to  us,  and  the  flakes  were 
drifted  in  advance  of  the  cloud  by  the  brisk  north  wind  then  prevailing.  This  would 
also  account  for  the  peculiar  horizontal  tlirection  of  the  flakes  as  mentioned  above. 

February  3. — This  has  been  one  of  the  few  days  on  which  we  had  reason  to  con^atu- 
late  ourselves  for  being  far  above  our  fellow-beings  at  Colorado  Springs,  for  while  we 
on  the  summit  enjoyed  a  verj-  pleasant  day,  with  a  clear  sky  and  bright  sunshine,  all 
the  world  below  us,  at  least  that  portion  of  it  which  comes  under  our  bird's-eye  view,  was 
covered  with  one  grand  ocean  of  whitish  clouds,  assuming  all  manner  of  fantastic 
shapes,  and  having  apparently  great  density  and  vertical  thickness.  It  was  a  fine 
sight,  and  I  am  sorry  to  say  we  enjoyed  it  none  the  less  when  Sergeant  Fenton  told  me 
bow  damp  and  disagreeable  it  was  below,  aud  how  it  was  snowing  and  sleeting. 

February  13. — It  is  characteristic  of  southwest  wind  that  clouds  are  formed  imme- 
diately over  and  on  the  Peak  during  its  prevalence.  These  clouds  appear  to  be  purely 
local,  and,  to  an  observer  below,  the  summit  is  usually  hidden  by  a  small  stationar^^ 
cumulus  cloud,  which  is  frequently  the  only  cloud  visible  to  him. 

February  14.~General  E.  A.  Merritt,  New  York,  and  Mr.  E.  S.  Nettleton,  chief  engineer 
Central  Improvement  Company,  left  the  springs  at  10  a.  m.,  with  Mr.  Copley  as  guide, 
and  arrived  on  the  summit  at  7.40  p.  m.  As  the  snow-drifts  were  violent  and  the  cloud 
on  summit  very  dense,  they  had  a  pretty  hard  trip  from  timber-line  up.  All  were  much 
frosted  and  exhausted  on  reaching  the  house,  ana,  though  professing  to  feel  quite  well 
in  other  respects,  were  soon  passing  through  the  various  stages  of  Pike's  Peak  fever. 
Mr.  Copley,  who  has  been  up  nere  frequently,  was  the  first  to  surrender  his  supper  as 
a  tribute  to  "  Old  Pike,"  and  the  others  passed  a  wretched  night,  being  unable  to  sleep 
and  complaining  of  violent  headache  and  nausea.  I  strongly  suspect  that  if  it  were 
gwierally  known  what  heavy  penalties  are  attached  to  the  glory  of  having  ascended 
PiKe's  Peak,  visrtora  would  be  pretty  scarce  up  here. 

February  15. — Our  visitors  remained  more  or  less  sick  all  day,  but  were  nevertheless 
determined  to  enjoy  all  the  fine  sights  and  views  which  the  Peak  affords  so  liberally  ou 
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a  fine  day.  They  were  enthnsiastic  over  the  really  splendid  sanset  aod  the  nsoal 
realintic  sliadow  cast  by  the  Peak  on  the  blaze  to  the  east. 

Fehruaty  21.— Complete  Innar  halo  at  9  p.  m. 

February  24. — As  a  curions  illustration  of  the  rapidity  with  which  water  boils  at  this 
elevation,  I  will  mention  that  this  evening  a  dish-pan  full  of  loose  snow  was  set  on.  the 
hot  stove  to  melt,  and  in  a  very  short  time  the  water  in  the  bottom  of  the  pan  be^n 
to  boil,  while  the  snow  on  top  of  it  was  yet  some  three  or  fonr  inches  deep.  Thmsting 
my  finger  through  the  snow,  I  fonnd  that  it  had  formed  a  solid  crost  above  the  boUiof 
water ;  bnt  even  this  was  not  sufficient  to  condense  all  the  steam,  which  escaped  with 
loud  hisses  through  its  icv  confines. 

February  25. — One  of  the  days  to  be  remembered.  A  gale  from  the  sonthwest  con- 
tinued throughout,  brining  back  in  indescribably  dense  drifts  the  snow  which  yester- 
day had  been  blown  to  Fhe  southward,  aod  a  great  deal  more  in  the  bargain.  The  pre- 
vailing cold  weather  has  rendered  the  snow  very  hard,  so  that  the  icy  mi8tdlef>,  moving 
at  the  rate  of  forty  miles  per  hour,  inflicted  severe  pain  on  all  unprotected  flesh. 

The  principal  meteorological  features  of  February  were : 

Changeable  weather,  with  occasional  light  snows,  during  the  first  ten  days,  followed 
by  a  week  of  cloudy  weather,  with  much  snow  and  heavy  westerly  gales. 

A  spell  of  very  low  temperature  occurred  between  the  20th  and  26th,  and  during  the 
greater  part  of  this  time  the  summit  was  enveloped  in  dense  clouds. 

MARCH,  1874. 

March  7.— At  9  p.  m.  I  observed  a  faint  whitish  light  on  the  horizon  in  a  north-north- 
east direction  from  the  summit.  The  light  resembled  an  auroral  arch,  but  was  very  ind's- 
tinct,  and  hiid  only  a  few  degrees  elevation  above  the  horizon ;  no  motions,  such  as 
streamers  or  "  merry  dancers,"  could  be  discerned.  This  is  the  first  time  that  I  observed 
anything  like  an  aurora  from  the  summit. 

March  13. — A  perfect  sea  of  clouds  overhanging  the  plains  at  daybreak,  while  above 
the  Peak  the  sky  was  cloudless.  This  sea  was  violently  agitated  soon  after  sunrise,  and 
its  com nonent  vapors  ascended  to  higher  regions,  forming  the  cumuli  which  surrounded 
the  Pealc  during  the  greater  part  of  the  day. 

March  22.— A  very  swift  upper  current  from  the  sonthwest  was  observed  at  4  p.  ra., 
the  cumuli  of  small  elevation  sailed  slowly  before  the  prevailing  wind,  while  far  above 
them  a  number  of  delicate,  well-defined  cirro-cumuli  were  rapidly  moving  from  the 
southwest. 

March  23. — At  night,  as  the  fleecy  clouds  passed  swiftly  across  the  moon,  they 
produced,  successively,  coronao  of  exceeding  beauty,  often  exhibiting  three  different 
series  of  colored  circles. 

The  characteristic  meteorological  featnres  of  the  month  of  March  were :  Much  olond- 
iness,  great  humidity,  and  frequent  light  snows,  especially  during  the  middle  and 
latter  part  of  the  month.  Southwest  winds  predominated  to  an  unusual  extent.  The 
mean  temperature  is  lower  than  might  be  expected  from  the  spring  month,  bein^  about 
equal  to  December  and  below  that  of  January.  Two  great  barometric  depressions  oc- 
curred during  the  month,  culminating  on  the  5th  and  16th,  n^pectively,  accompanied 
by  low  temperature  and  snow,  and  followed  by  strong  gales  as  the  pressure  recovered. 

APRIL,  1874. 

April  9. — Never,  during  the  whole  winter,  has  there  been  such  an  immense  quantity 
of  snow  on  the  Peak  as  at  present,  and  it  certainly  looks  as  if  the  greater  part  of  it 
could  not  melt  before  July  or  August. 

April  15. — ^The  quantity  of  show  deposited  on  the  snmmit  since  yesterday  exceeds 
by  rar  any  previous  fall,  and  the  aspect  of  the  whole  Peak  is  radically  changed. 
Owing  to  the  moderate  winds  which  accompanied  the  deposit,  the  snmmit  is  now  uni- 
formly covered  over  with  four  feet  of  snow,  whose  glaring,  level  surface  is  broken  only 
here  and  there  by  a  bowlder  of  more  than  ordinary  size.  Immediately  around  the 
house  the  snow  has  accumulated  to  a  bank  over  seven  feet  in  height,  being  nearly 
level  with  the  root 

Fully  two  feet  of  sjiow  fell  to-day,  and  if  a  strong  wind  springs  np  before  this  im- 
mense quantity  has  time  to  harden,  the  fury  of  the  drifts  will  be  terrific. 

April  has  proved  itself  the  most  disagreeable  month  since  the  opening  of  this  station 
in  I^ovember  last. 

There  have  been  but  nine  fair  days  in  the  entire  month,  while  snow  or  sleet  fell  on 
fifteen  dififerent  davs,  and  on  the  remaining  six  the  snmmit  was  generally  envelopeil 
in  dense  clouds.  The  total  amount  of  "melted  snow**  exceeds  that  of  the  past  five 
months  put  together. 

High  winds  were  less  frequent  than  during  the  winter  months,  so-called,  with  a  cor- 
responding diminution  in  the  total  monthly  velocity.  No  remarkable  baron>etric  de- 
pression occurred ;  an  area  of  unusually  high  pressure  passed  over  us  between  the  25th 
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and  30th  instaDts,  accompanied  by  very  pleasant,  mild,  and  drj'  weather.  Heavy^  gales 
preceded  and  followed  it.  A  remarkable  feature  of  April  has  been  the  predominancy 
of  more  moderate  northerly  winds  over  the  nsnally  westerly  gales.  Snow-storms 
occurred  most  frequently  with  northeast  or  southeast  winds  instead  of  with  a  south- 
west wind,  as  during  the  winter  months. 

Formerly  the  winds  usually  changed  between  north  and  south  by  the  west,  while 
during  April  the  most  frequent  change  took  place  by  the  east,  both  in  veering  and 
backing.    No  other  phenomena  worthy  of  special  remark  were  observed. 

MAY,  1874. 

May  2. — At  night  the  summit  was  densely  enveloped.  The  fury  of  the  wind-squalls 
was  terrific,  and  kept  both  Lemman  and  myself  awake,  although  we  are  well  accustomed 
to  the  howling  gale. 

May  8. — In  the  afternoon  and  evening  the  wind  blew  in  gusts  of  great  force,  which, 
as  on  yesterday,  were  much  more  severe  on  the  southern  slope  than  on  the  summit. 
On  the  south  edge  of  the  summit-plateau  I  found  it  altogether  impossible  to  stand  up 
against  the  wind,  and  turning  to  retrace  my  steps,  I  was  violently  hurled  to  the  ground, 
or  snow,  rather. 

May  9. — Winter  has  resumed  full  sway,  and  to-day^s  weather  would  have  done  credit 
to  January.  In  the  early  morning  the  sky  was  nearly  cloudless,  but  soon  after  7  a.  m. 
the  summit  became  enveloped,  and  sleet  commenced  to  fall  at  9  a.  m.,  continuing  at 
intervals  throughout  the  day  and  night. 

A  high  southwest  to  west  wind  prevailed  in  the  morning,  which  veered  to  the  north- 
west during  the  forenoon,  and  increased  to  a  stiif  gale  in  the  evening. 

Private  O'Leary,  who  left  the  summit  on  the  27th  ultimo,  arrived  here  quite  unex- 
pectedly at  11  a.  m.,  in  company  with  a  Mr.  Sanders. 

It  appears  that  much  anxiety  was  felt  by  the  good  neople  below  on  our  account,  and 
CLeary  states  that  prayers  wiere  offered  in  our  behalf  at  different  churches  before  his 
arrival. 

May  11. — ^The  rumbling  of  distant  thunder  was  heard  at  and  after  midday,  but  no 
lightning  could  be  seen.  At  the  same  time  the  wire  became  so  strongly  and  steadily 
charged  as  to  deceive  me  into  the  belief  that  the  line  had  been  repaired.  For  about 
ten  minutes  I  could  make  plain  signals  with  the  key,  and  during  the  entire  day  severe 
shocks  were  felt  by  any  one  touching  the  wire. 

May  14. — At  10  a.  m.  the  wind  veered  to  the  northwest,  from  which  quarter  black, 
threatening,  cumulo-stratus  clouds  advanced  rapidly,  heaving  and  rolling  like  genuine 
thunder  heads.  Sleet  began  to  fall  as  soon  as  they  reached  the  Peak.  For  three  hours 
the  summit  remained  densely  enveloped  ;  at  12  noon  it  hailed  very  heavily,  the  stones 
being  as  large  as  peas,  and  of  soft  white  snow  throughout,  without  any  nucleus.  The 
thermometer  fell  witli  the  beginning  of  the  storm  and  did  not  rise  again  after  it  had 
passed  over. 

May  21.— Near  the  summit  I  found  several  small  bugs  on  the  snow,  and  among  them 
a  lady-bug,  of  a  dull  straw  color,  which  I  preserved  for  Professor  Baird.  The  weather 
clouded  over  toward  midday,  and  hail  and  sleet  fell  at  short  intervals  throughout  the 
afternoon  and  evening,  accompanied  by  thunder  and  lightning.  A  flash  of  lire  about 
two  feet  long  leaped  from  the  lightning-arrester  into  the  office,  illuminating  the  room 
but  doing  no  damage.  Thunder  and  hail  clouds  passed  above  and  below  the  summit. 
Fair  weather  with  fiesh  north  winds  at  night. 

May  20. — Sleet  fell,  accompanied  by  thunder  and  lightning.  The  afternoon  report 
could  not  be  sent.  The  lightning-arrester  kept  up  a  continual  fizzing  during  the  after- 
noon. 

May  22.— Summer  appears  to  have  commenced  at  last  even  on  Pike's  Peak,  for 
throughout  to-day  the  tnermometer  stood  above  30<^,  and  reached  a  maximum  of  42^ 
at  noon.    Base-station  reports  a  maximum  of  93^. 

Two  thunder-storms  passed  below  the  Peak,  both  advancing  from  the  northwest  to 
the  south  and  east  and  disappearing  in  the  northeast.  Sunset  was  extremely  beauti- 
ful ;  rose-colored  streamers  like  festoons  extended  from  clouds  to  plains  in  fantastic 
combinations,  exhibiting  splendid  contrasts  of  light  and  shade. 

May  24. — A  heavy  thunder-storm  passed  slowly  and  directly  over  the  Peak  between 
10  a.  m.  and  3  p.  m. ;  the  temperature  declined  during  its  passage,  and  large  sparks 
passed  constantly  through  the  lightning-arrester,  while  a  strange  crackling  of  the  snow 
could  be  heard  at  times.  While  making  the  2  p.  m.  out-door  observation  I  hoard  the 
snow  cra<;kle  as  mentioned,  and  at  the  same  time  I  felt  on  both  temples,  directly  below 
the  brass  buttons  on  my  cap,  a  pain  as  if  from  a  slight  bum  ;  putting  up  my  hands, 
there  was  a  sharp  crack,  and  all  pain  had  disappeared. 

May  29. — A  violent  thunder-storm,  accompanied  by  sleet,  passed  over  the  Peak  from 
south-southeast  to  west-northwest.  It  came  upon  us  so  suddenly,  that  I  had  barely 
time  to  cut  out  the  telegraph-instrument  before  blinding  flashes  or  fire  came  into  both 
rooms  from  the  lightning-arrester  and  stoves ;  loud  reports  followed  in  rapid  succes- 
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sioQ,  while  ontside  the  noise  of  thaoder-claps  was  almost  drowned  by  the  rattling  of 
the  iiideMcribahly  heavy  showers  of  sleet  which  followed  each  dim;harge.  The  storui 
appeared  to  Hurroand  us  in  all  directions.  At  7  p.  m.  a  bolt  strnck  close  to  the  north 
window^  and  at  the  same  time  a  heavy  discharge  took  place  throngh  the  ligbtnins- 
arrester,  which  made  me  for  a  moment  believe  that  the  building  itself  had  been  struck 
and  was  on  fire ;  a  clond  of  smoke  filled  the  embrasure  of  the  north  window,  which 
was  afterward  found  to  have  resulted  from  the  melting  of  the  rubber-insulation  on 
the  ofBce-wires.  On  account  of  the  smallness  of  the  office-room,  I  considered  it  safer 
to  retreat  to  the  kitchen,  when  I  found  both  assistants  about  to  run,  under  the  belief 
that  the  house  was  on  fire.  After  this  discharge  the  storm  passed  slowl}'  to  the  west- 
ward, and  we  were  already  beginning  to  breathe  more  freely,  when  the  wind  veered  to 
the  southwest  and  brought  back  the  storm  in  all  its  fury. 

The  rattling  of  torrents  of  sleet,  mingled  with  the  incessant  rolls  of  thunder,  the 
blinding  flashes  and  loud  reports  in  the  room,  were  enough  to  make  the  stoutest  heart 
quail.  Tlie  storm  continued  until  6.10  p.  m.,  when  it  disappeared  in  the  northeast, 
and  sleet  was  succeeded  by  heavy  snow. 

The  principal  meteorological  features  of  May  were  greatly  increased  temperature 
and  pressure  ;  numerous  thunder-storms,  with  heavy  showers  of  sleet  and  wet  snow  * 
aud  more  variable  winds  than  usual,  espeeially  during  the  middle  and  latter  part  of 
tbe  month.  The  first  thunder-storm  of  the  year  occurred  on  May  11 ;  between  tne  18th 
and  3l8t  they  were  of  almost  daily  occurrence,  generally  advancing  from  southwest  to 
northeast,  and  passing  above  and  below  tbe  summit.  Much  sleet  and  snow  fell  on  the 
29th,  30th,  and  3l8t.  From  the  8th  to  the  end  of  the  month  more  or  less  sleet  fell  on 
nearly  every  day,  the  weather  generally  clouding  up  toward  noon  and  clearing  again 
in  the  evening.  Atmospheric  electricity  made  itself  frequently  and  uncom^rtably 
felt  by  discharges  throngh  stove  and  lightning-arrester. 

JUNE,  1874. 

June  2. — At  2.30  p.  m.  storm-clouds  advanced,  with  a  violent  whirling  motion,  from 
a  point  south  and  east  of  the  summit,  and  close  over  tbe  mountains  surr«>iindiug  tbe 
Ptak  in  that  direction.  The  vortex  crept  slowly  along  the  eastern  slope  of  the  P«'4ik, 
and  the  clouds  were  hurrying  toward  it  from  all  directions;  thus,  over  the  summit 
they  moved  from  the  west  and  northwest,  south  of  the  summit  from  southwest  and 
southeast,  and  north  of  it  from  the  northeast  and  north  ;  the  whole  mass  revolving 
^'  against  the  sun.''  At  the  same  time  the  clouds  had  a  strong  downward  tendency, 
while  from  the  center  of  the  vortex  dense  whitish  masses  of  vapor  (Miured  upward 
like  volumes  of  smoke.  Thunder  and  lightning  accompanied  the  storm,  and  heavy 
showers  of  sleet  fell  on  the  summit.  The  wiud  during  and  after  the  storm  blew 
stea<lily  and  briskly  from  the  west.  At  night  the  weather  cleared  up,  but  continuous 
silent  lightning  illuminated  the  entire  eastern  horizon. 

June  5. — At  10  a.  m.  we  were  surprised  by  the  arrival  of  two  strangers — visitors  they 
))roved  to  be — a  Dr.  Peter  Julian,  from  Kansas,  and  Mr.  Hayslip,  from  Colorado  Springs. 
After  taking  a  view  from  the  summit,  and  partaking  of  a  ''high''  dinner,  they  left  ns 
"in  peace." 

June  6. — First  Lieut.  A.  W.. Greeley,  inspecting-officer,  accompanied  by  Mr.  Copley, 
arrived  on  the  summit  at  10.30  a.  m.  Mr.  Copley  returned  to  the  lake  at  2  p.  m.,  while 
Lieutenant  Greeley  remains  to  inspect  the  station.  The  weather  remained  clear  until 
evening,  when  a  very  dense  smoke  obscured  south  and  east,  and  rose  to  some  distance 
above  the  summit.  Faint  auroral  streamer,  extending  some  40'^  above  the  northeast 
horizon,  were  observed  at  9.30  p.  m.,  while  directly  beneath  them  the  usual  sheet-light- 
niug  flashed  incessantly.    No  trace  of  the  aurora  remained  at  10  p.  m. 

June  7.— Two  strangers  paid  us  a  visit  this  noon ;  they  remained  but  a  few  hours. 

June  S. — Returning  to  the  summit,  I  collected  a  great  many  bugs,  spiders,  and  flies, 
also  a  large  humble-bee,  near  the  house.  All  of  these  insects  I  found  more  or  less  be- 
numbed on  the  snow,  the  southwest  gale  of  the  past  few  days  having  very  likely  cur- 
ried them  up  here  from  lower  regions.  Two  gentlemen  and  quite  a  small  boy  made 
the  Peafk  this  p.  m.  from  Manitou,  via  old  trail,  returning  again  after  a  short  survey 
of  the  summit.  They  stated  that  several  others  were  coming  behind  them,  but  these 
seem  to  have  given  out  before  reaching  the  goaL  The  boy  stood  the  trip  like  a 
regular. 

June  9.— Lieutenant  Greeley,  after  inspecting  instruments,  books,  property,  &45.,  this 
morning  lefr  the  summit  at  9.15  a.  m.,  following,  or  at  least  intending  to  follow,  the  old 
trail  to  Manitou. 

June  10.— I  collected  several  varieties  of  small  flowers  and  plants  at  an  elevation  of 
12,500  feet  and  below. 

June  12. — A  gentleman  and  ''  Sam,"  the  guide,  visited  the  station  this  p.  m.,  via  old 
trail.  Two  otTiers  came  up  on  the  new  trail,  rough-looking  customers,  who  vented 
their  feelings  in  a  savage  whoop  as  soon  as  they  reached  the  summits    I  thought 
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"  Injans  sure,**  and  looked  after  carbine  and  revolver,  but  they  tnrned  ont  to  be  a 
"well-dispoaed  Scotchman  and  a  taciturn  Miasourian,  both  laborers,  apparently. 

June  15. — A  party  of  visitors  attempted  the  Peak  via  old  trail,  but  only  one  of  them 
reached  the  summit  with  the  guide. 

Jane  16.— Spectrum  colors  were  seen  at  sunset  on  some  of  the  tsloud  streamers  over 
the  plains. 

CLeary  arrived  here  at  6  a.  m.,  witih  some  butter  and  sugar,  and  accompanied  by 
four  gentlemen  ;  another  party  of  five  genllemen  arrived  soon  afterward  from  Maui- 
tou.  They  were  all  from  the  clergymen's  convention  at  Sain|  Lonis,  and  stated  that 
several  others  had  given  out  before  reaching  the  summit.  Shortly  after  they  had  left, 
Mr.  Copley  and  two  gentlemen  from  Colorado  Springs  put  in  an  appearance,  verifying 
the  old  saw,  '*  it  never  rains  but  it  pours." 

June  17. — Two  visitors  from  Manitou,  with  guide,  arrived  here  at  noon.  Dinner  beiuff 
on  the  table,  I  invited  them  to  Join  us,  but  our  spread-out-— beans,  tea,  and  bread  and 
bntter — found  little  favor  in  their  eyes.  Lemman  shot  a  large  cony  this  morning 
pbout  ten  yards  from  the  house.    His  skin  will  be  saved  for  Professor  Baird. 

June  18. — A  solitary  visitor  gladdened  our  hearts  this  morning ;  a  second  one  did  not 
have  breath  enough  left  for  the  last  half-mile,  and  stayed  below.  One  of  Mr.  Copley's 
men  repaired  the  trail  near  the  summit  to-day. 

June  19. — Two  Boston  gentlemen,  editors,  with  guide,  paid  us  a  visit  this  noon ;  two 
more  visitors  arrived  soon  after  them,  all  via  old  trail. 

June  20. — Four  visitors  to-day,  among  them,  as  a  curiosity,  a  man  with  only  one  leg, 
who  rode  to  within  a  short  distance  of  the  house.  Flies  and  bugs  are  appearing  iu 
countless  numbers. 

June  21.— At  about  4.30  a.  m.,  Lemman  and  myself  were  roused  by  a  rough  and  noisy 
crowd  of  seven  men,  who  had  come  up  here  to  see  the  sun  rise.  They  were  too  late 
for  old  Sol,  however,  and  departed  again  at  7  a.  m.,  much  to  our  satisfaction.  Messrs. 
Moody  and  Atwater,  of  Colorado  Springs,  arrived  late  this  evening  and  remained  over 
night ;  both  suffered  somewhat  from  Pike's  Peak  fever.  As  a  curiosity,  I  may  men- 
tion that  a  large  butterfly  disported  himself  about  the  summit  this  forenoon. 

June  22. — To-day  I  found  near  the  summit  the  first  grasshopper  of  the  season  ;  I 
also  collected  from  the  surface  of  the  snow  quite  a  nunwber  of  bugs. 

A  party  of  six  visitors,  with  guide,  arrived  at  noon  via  old  trail.  Mr.  Guernsey, 
photographer,  and  assistant  reached  the  station  at  2.30  p.  m.,  after  taking  a  number  of 
Tiews  on  the  new  trail.  Mr.  Guernsey  will  remain  a  few  days  to  take  summit  views. 
Jiifi^  23. — Mr.  Guernsey  to<ik  some  very  tine  views  of  the  station  to-day.  Three  vis- 
itors this  noon ;  a  fourth  solitary  pleasure-seeker  roused  me  out  of  bed  at  10  o'clock  to- 
night, and  asked  for  sleeping-room.  He  spread  his  blankets  on  the  floor,  where  it  is  to 
be  hoped  he  enjoyed  Pike's  Peak  to  bis  heart's  content. 

«/ifii«  24.— Fourteen  visitors  to-day,  mostly  Texans,  and  a  few  Kansas  City  man. 
They  came,  one  or  two  at  a  time,  up  the  old  trail,  and  most  of  them  were  well  fagged 
out.  Our  mysterious  visitor  of  last  night  got  up  this  morninj|^  before  day-break  aud 
left  without  a  word.  None  of  us  had  seen  his  face  or  learned  his  name.  Mr.  Guernsey 
started  for  Colorado  Springs  this  forenoon. 

June  25. — Only  two  visitors  to-day,  both  tourists  from  Manitou.  Day  opened  clear, 
with  a  fresh  southwest  gale,  which  moderated  to  brisk  velocity  duriug  the  forenoon. 

June  26. — Six  visitors  to-day,  besides  Mr.  Nettleton,  surveyor,  and  assistant,  who  are 
taking  elevations,  and  arrived  on  the  summit  this  evening. 

June  27. — Mr.  Nettleton  finished  his  measurements  to-day.  Starting  from  the  bench- 
mark of  the  Denver  and  Rio  Grande  Railroad  at  Colorado  Springs,  he  has  measured 
with  the  spirit-level  the  elevations  along  the  entire  trail  between  said  bench-mark  and 
the  highest  rock  on  the  summit  of  Pike's  Peak.  This  rock  site  about  100  feet  north- 
west of  the  house,  and  Mr.  Nettleton  found  its  elevation  to  be  14,092.6  feet  above  sea- 
level.  The  elevation  of  railroad  bench-mark  at  Colorado  Springs  is  5,935.6  feet.  Height 
of  summit  of  Pike's  Peak  above  benoh-mark,  8,157  feet.  Providing  the  bench-mark  is 
correct,  this  measurement  is  undoubtedly  the  most  accurate  one  ever  made  of  any  peak 
in  the  Rocky  Mountains.    Mr.  Nettleton  is  an  engineer  of  acknowledged  ability. 

Three  visitors  this  morning,  in  spite  of  the  heavy  gale.  They  had  camped  over  night 
a  short  distance  below  the  summit,  and  were  more  dead  than  alive  when  they  reached 
the  house  from  the  combined  effects  of  the  gale  and  the  cold.  Oue  of  them  was  utterly 
anable  to  articnlate  for  some  time  after  his  arrival.  A  fourth  had  sense  enough  to 
turn  back  without  undergoing  the  miseries  of  the  last  mile. 

June  28.— Mr.  Nettleton  and  assistant  left  the  snmmit  at  8  a.  m.,  aft«r  taking,  at  my 
request,  the  accurate  angles  of  all  prominent  peaks  in  the  main  range.  Going  down, 
he  measured  length  of  trail  from  snmmit  to  railroad  depot  at  Colorado  Springs,  and  to- 
night sent  me  by  telegraph  the  distances  in  feet  of  all  prominent  points  on  the  trail. 
From  the  railroad  depot  to  this  station,  via  Government  trail,  the  distance  is  17.47 
miles. 

June  29.— Two  visitors  on  mules  made  the  summit  at  about  3  a.  m. ;  not  wishing  to 
disturb  ns  at  such  au  early  hour,  they  remained  outside  until  5.30  a.  m.,  by  which  time 
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the  frosty  morning  had  rendered  them  almost  speechless.    They  didn't  think  mach  of 
sunrise  on  Pike's  Peak. 

June  was  characterized  hy  generally  mild  and  pleasant  weather,  with  a  few  very 
local  thunder-storms  and  accompanying  showers  or  sleet. 

The  barometer  was.  uuusnally  high  thronghout  the  month,  and  was  observed  to  rise 
and  fall  pretty  regularly,  with  a  rise  and  fall  of  temperature.  The  relative  humidity 
shows  a  decided  diminution,  as  compared  with  preceding  months.  High  windii  were 
frequent ;  very  heavy  gales  prevailed  from  the  3d  to  lOth  instant,  and  on  the  27th 
instant.  I  have  closely  watched  the  beginnings  and  progress  of  the  local  storms 
which  were  so  frequent  duiing  the  latter  part  of  May^  and  not  uncommon  during  Jane, 
and  have  found  that  the  great  majority  of  them  originated  over  the  esLtensive  parks 
west,  southwest,  and  northwest  of  this  peak,  and  dividing  it  from  the  main  range. 
The  lower  strata  of  air  become  powerfully  heated,  and  are  probably  at  this  season  of 
the  year,  when  the  surrounding  mountains  discharge  their  melting  snows  into  the 
parks,  heavily  charged  with  moisture.  The  usual  cold,  heavy  west  winds  descending 
the  eastern  slope  of  the  main  range,  and  wedging  under  the  heated,  moist,  lower  strata, 
might  explain  the  fieqaency  of  our  local  storms  during  the  hottest  part  of  the  day. 

Bngs  of  all  kinds,  llies,  and  spiders  are  very  numerous  on  the  summit.  Since  the 
middle  of  June  I  have  collected  'a  number  of  specimens  from  the  surface  of  the  snow, 
where  they  can  be  found  in  great  abundance,  all  more  or  less  benumbed.  They  are 
probably  deposited  there  by  ascending  winds.  Grasshoppers  have  also  put  in  appear- 
ance; they  are  said  to  be  quite  numerous  during  summer. 

Several  varieties  of  delicate  and  very  beautiful  flowers  can  now  be  found  on  the  sum- 
mit  plateau ;  the  southern  slope  is  in  many  places  literally  covered  by  them.  Ninety- 
one  persons  have  visited  this  station  during  Juue.  No  lady  visitor  has  ghuldened  our 
hearts  as  yet.  The  great  majority  of  visitors  are  sick  when  they  reach  the  house  ;  a 
free  use  of  whisky  as  a  stimulant  in  climbing  is  a  fruitful  source  of  indisposition.  A  cup  of 
tea  is  generally  acknowledged  by  visitors  to  be  the  best  thing  they  had  tasted  for  a  long 
time,  and  relieves  Pike's  Peak  fever. 

Sunrise  parties  come  here  at  2  or  3  o'clock  in  the  morning,  and  generally  don't  care 
a  straw  about  sunrise  if  they  can  get  into  the  house  and  hug  the  stove. 

JULY,  1874. 

July  1. — A  heavy  thunder-storm  passed  over  the  summit,  from  southwest  to  northeast, 
bet^veen  noon  and  2  p.  m.,  and  sleet  of  remarkable  size  fell  during  its  progress. 
The  stones  were  of  hard  snow,  without  nucleus,  and  many  of  them  as  large  as  a  pig- 
eon's egg.  Violent  cloud-whirls  were  observed  before  the  beginning  of  sleet,  the  wind 
backing  to  the  southeast,  with  falling  temperattA'e.  A  party  of  visitors  were  caught 
in  the  storm  not  far  from  the  summit,  and  stated  that  they  all  experienced  peculiar 
burning  sensations  on  face  and  hands,  and  heard  a  hissm^  sound  proceeding  from  hair 
and  whiskers.    The  comet  is  plainly  visible  from  here  with  the  naked  eye. 

July  3. — Went  to  the  lake  this  morning  and  collected  a  number  of  water-bugs  and 
leeches.  Three  visitors  to-day,  among  them  the  first  lady  of  the  season.  Miss  Penelope 
£.  Ambler,  of  Mount  Pleasant,  Iowa. 

July  5. — Extensive  fires  are  raging  among  the  foot-hills  northwest  of  this  peak, 
and  the  lower  atmosphere  is  filled  with  smoke  and  haze. 

July  9.— Small  storm-clouds  passed  the  eastern  slope  of  the  Peak  between  2  and 
3  p.  m.,  treating  us  to  the  first  rain  of  the  season,  in  very  light  and  short  showers ; 
but  these  were  only  forerunners  of  a  heavy  thunder-storm.  Countless  numbers  of  mos- 
quitoes made  their  first  appearance  to-day,  much  to  bur  annoyance.  I  had  not  ex- 
pected to  see  these  little  pests  on  Pike's  Peak.  Mr.  Copley,  who  is  repairing  the  line 
between  lake  and  summit,  telegraphed  me  this  forenoon  that  he  twice  got  knocked 
down  by  electric  shocks  while  splicing  the  wire. 

July  12.— Five  visitors  to-day,  among  them  Dr.  H.  Lindeher,  a  Swedish  professor, 
from  Stockholm. 

July  16. — A  very  severe  thunder-storm  passed  over  the  summit  between  1  and  3  p.  m., 
accompanied  by  mixed  rain  and  hail.  Sharp  flashes  and  reports  came  through  the 
lightning-arrester,  to  the  terror  of  several  lady  visitors;  ontside  of  the  building  the 
electric  efiects  were  still  more  startling.  The  strange  crackling  of  the  hail  mentioned 
before  was  again  heard,  and  at  theeame  time  my  whiskers  became  strongly  electri- 
fied and  repellent,  and  gave  quite  audible  hissing  sounds.  In  spite  of  the  cap  I  wore, 
my  scalp  appeared  to  be  pricked  with  hundreds  of  red-hot  needles,  and  a  burning 
sensation  was  felt  on  face  and  hands.  Several  of  the  visitors  who  were  ontside  at  the 
time  experienced  the  same  efiects.  A  large  dog  who  had  followed  his  master  outHloors 
became  terrified,  and  made  for  the  door  with  a  pitiful  howl. 

July  19.~Maximum  temperature  45^.  A  severe  thunder-storm  passed  close  over  the 
Peak  between  1.30  and  2.:M)  p.  m.  The  lightning  struck  the  telegraph-wire  between 
the  second  and  third  poles  from  the  house,  and  for  a  moment  the  wire  resembled  a  rope  of 
fire,  and  vibrated  violently  for  some  minutes  after  the  discharge,  but  no  damage  was 
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done.  Frequent  lond  discbarges  took  place  along  the  ground- wire,  between  it  and  tbe 
rocks  on  whicb  it  rests.  Hair  and  whiskers  of  any  one  out-doors  were  electrified  by 
each  discharge. 

July  20. — Mr.  Louis  Nell,  chief  topographer  of  Lieutenant  Wheeler's  exploring  expe- 
dition, arrived  this  evening  with  one  assistant.  They  are  to  remain  here  until  favora- 
ble opportunities  offer  for  taking  the  angles  of  the  most  prominent  peaks  iu  the  main 
range,  in  order  to  continue  their  triangulations. 

July  21.— Heavy  hail  began  to  fall  at  2.05  p.  m. ;  the  stones  varying  in  size  from  one- 
t«nth  to  four-tenths  of  an  inch  in  diameter,  mostly  composed  of  solid  transparent  ice. 
One  of  the  heaviest  thunder-storms  of  the  season  advanced  upon  the  Peak  from  the 
northwest,  and  appeared  to  remain  stationary  on  the  summit  until  its  fury  expended. 
The  hail  came  down  in  continuous  torrents  until  7.30  p.  m.,  and  was  succeeded  by  light 
rain.  The  lightning  was  terrific,  and  the  heavy  crash  of  the  thunder  was  heard  si- 
multaneous with  each  flash.  Not  only  did  the  constant  crackling  of  the  fallen  hail  indi- 
cate tbe  highly  electrified  stat.e  of  the  summit,  but  from  the  very  rocks  proceeded  a 
]>eculiar  clattering  noise,  as  if  they  were  shaken  by  subterranean  convulsions.  Heavy 
flashes  and  loud  reports  came  through  the  arrester  in  quick  succession,  and  although 
I  had  opened  the  key,  the  lightning  jumped  the  space  and  worked  the  relay  until  I 
took  all  wires  off  it. 

July  2t). — A  large  prairie-fire  could  be  seen  at  night,  due  east  from  the  summit. 

July  31. — A  very  interesting  optical  phenomenon  was  observed  during  the  magnifi- 
cent sunset  this  evening ;  a  sunset  the  beauty  of  which  it  is  beyond  the  capability  of 
my  pen  to  describe.  A  Tight  rain  was  falling  on  the  summit,  wlule  in  the  west  the  sun 
was  just  about  to  disappear  behind  the  Snowy  Range  in  an  almost  clear  horizon.  To 
the  east  from  foot-hills  north  and  south  a  magnificent  rainbow  spanned  an  arc  of  fully 
270^  or  three-fourths  of  a  circle.  White,  fleecy  clouds  passed  inside  the  arc  from  south 
to  north,  and  on  them  was  depicted  a  very  accurate  shadow  of  the  house,  with  chimneys 
and  parapet  complete.  Had  one  of  us  been  on  the  roof,  his  figure  and  motions  would 
have  been  faithfully  copied  on  these  clouds. 

July  was  remarkable  for  a  very  steadv  and  high  barometer,  unusually  light  and 
variable  winds,  and  frequent  severe  thunder-storms.  The  latter  occurred  on  seventeen 
different  days,  and  often  two  or  more  during  one  afternoon.  The  wind  was  generally 
observed  to  blow  toward  the  storm  in  the  beginning,  and  from  the  storm  as  it  ap- 
proached and  passed  the  Peak.  The  lightning  made  itself  frequently  and  disagreeably 
felt  in  the  office  through  the  telegraph-wire,  and  out-doors  by  a  peculiar  burning  or 
pricking  sensation  on  lace,  hands,  and  scalp,  accompanied  by  hissing  sounds.  It  is 
my  honest  belief  that  sooner  or  later  this  station  will  be  injured  if  not  destroyed  by 
lightning,  and  any  one  who  has  witnessed  one  of  our  severe  electric  storms  will  arrive 
at  the  same  conclusion.  The  first  rain  of  the  season  fell  on  the  9th  instant,  and  light 
showers  of  it  were  frequent  after  that  date.  Quite  a  heavy  snow  fell  on  the  26th ; 
light  showers  on  the  28th. 

Two  hundred  and  ninety  persons  visited  this  station  during  July,  including  fifty 
ladies.  They  generally  arrive  in  large  parties  and  crowd  at  once  into  the  small  office, 
to  see  which  appears  to  be  the  sole  object  of  most  visitors.  To  accommodate  such 
wholesale  invasions  I  have  four  serviceable  chairs  and  barely  room  enough  to  place 
them.  To  make  observations  or  to  do  any  kind  of  work  while  such  an  invasion  lasts 
s  one  of  the  most  difficult  and  unpleasant  tasks  I  have  ever  been  called  upon  to  under- 
take. 

AUGUST,  1874. 

August  1. — At  night  a  dense  cloud  rested  on  the  Peak,  incessantly  illuminated  by 
brilliant  though  silent  lightning.  At  9  p.  m.  light  rain  began  to  fall,  and  at  9.46  p.  m. 
torrents  of  largo  hail  poured  down  with  ^  noise  that  made  sleep  in;ipossible ;  the  light- 
ning became  very  sharp,  and  thunder  was  heard  occasionally,  but  only  in  short  and 
feeble  peals.    Hail  ceased  at  10.45  p.  m.  as  suddenly  as  it  had  begun. 

Two  eagles  alighted  not  far  from  the  house  this  forenoon,  but  were  not  accommodat- 
ing enough  to  wait  until  I  could  bring  a  gun  to  boar  on  them.  One  of  them  was  very 
large. 

August  3. — The  barometer  continued  to  rise  nntil  10  a.  m.,  but  fell  steadily  thereafter. 
Day  opened  cold  and  cloudy,  with  a  fresh  southerly  wind ;  sleet  began  to  fall  at  2.05 
p.  m.,  and  throughout  the  remainder  of  tbe  day  and  night  more  or  less  heavy  showers 
of  hail,  rain,  and  snow  followed  each  other  in  quick  succession.  A  heavy  thunder- 
shower  passed  over  the  summit  between  2.45  p.  m.  and  5  p.  m.,  affording  the  novel 
Bight  of  heavy  snow  with  thunder  and  lightning.  A  heavy  wet  snow  fell  also  late  at 
night. 

Fenton  informed  me  that  a  water-spout  had  bursted  over  the  Colorado  Divide,  and 
that  all  bridges  had  been  washed  away  at  Colorado  Springs.  The  lightning  rendered 
the  line  almost  useless  the  entire  afternoon.  I  got  severely  shocked  when  sending  my 
report. 

August  8.— Professor  Gardner,  of  Hayden's  expedition,  put  in  appearance  to  complete 
some  work  left  unfinished  f^om  last  year.    He  remains  over  nignt,  with  one  assistant. 
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Augmt  19. — A  dense  smoke  is  still  obscuring  the  plains.  Six  visitors,  inclnding  some 
ladies,  arrived  this  forenoon,  though  for  what  purposes  I  am  unable  to  say,  since  one 
was  unable  to  see  50  feet  ahead.  The  novelty  of  a  heavy  snow-storm  in  the  middle  of 
August  compensated  them  in  a  measure  for  the  poor  view,  or  rather  no  view  at  all. 

August  27. — A  few  days  ^)ast  a  ^aceful  little  ferret  made  its  api>earance  on  the  Peak, 
and  is  now  busily  engaged  in  hnntmg  conies,  rats,  and  mice.  It  is  quite  tame,  and  comes 
into  the  office  when  we  have  no  visitors,,  where  it  allows  itself  to  be  caught  and  bau- 
dled  without  difficulty. 

August,  like  the  preceding  summer-months,  was  chiefly  remarkable  for  numerous 
local  storms,  though  they  were  of  less  severity  than  those  of  June  and  July.  Thnn- 
der-storms  occurred  on  twelve  different  days,  the  majority  of  them  passing  below  the 
summit.  Rain,  hail,  and  snow  fell  often  during  one  and  the  same  storm  in  succession. 
Quite  a  heavy  snow-storm  occurred  on  the  13th.  Light  to  brisk  winds  pre4ominate<l ; 
f^esh  ^ales  prevailed  on  the  4th,  10th,  18th,  25th,  and  31st,  but  they  were  all  of  short 
duration.  Three  hundred  and  forty  persons  of  both  sexes  have  visited  this  station 
during  August. 

September  2. — At  5  p.  m.  the  clouds  enveloping  the  summit  broke,  disclosing  a  most 
beautiful  view  of  an  ocean  of  clouds  far  below  us,  above  which  the  foot-hills  rose  like 
so  many  islands. 

September  9.— Ten  visitors  to-day,  among  them  "  Grace  Greenwood  "  (Mrs,  Lippin- 
cott)  and  daughter,  of  literary  fame. 

September  2b. — Surveyor  Kellogg,  of  Denver,  and  two  assistants  visited  the  Peak  for 
the  purpose  of  locating  it  and  the  township  to  which  it  belongs. 

Sq^tember  29. — Some  very  pretty  little  birds  of  a  dark  color  with  white  spots  and  in 
shape  similar  to  swallows  were  seen  about  the  summit.  During  the  mouth  the  flnctu- 
ations  of  the  barometer  were  quite  steady,  maximum  daily  range  not  exceeding  .13  of 
^n  inch.  It  was  steadily  rising  toward  the  latter  part  of  the  month.  The  temperature 
during  the  third  week  of  the  month  was  quite  low,  reaching  as  low  a  pi>int  as  l*.F;  hot 
the  first  and  last  portions  of  the  month  were  comparatively  warm,  and  the  tliermom- 
et-er  stood  mostly  above  freezing  during  that  time.  Clear  weather  was  prevailing 
during  the  first  and  last  week  of  the  month.  A  heavy  snow-storm  occurred  on  the 
22d  day  of  the  month,  which  attired  the  Peak  in  a  white  robe  to  the  depth  of  2  and  3 
feet.  A  few  thunder  storms  were  observed  below  the  summit.  Brisk  and  high  south- 
westerly winds  prevailed  during  the  mouth. 

The  telegraph  line  was  in  good  order  during  the  month,  and  a  few  interruptions  that 
occurred  were  promptly  remedied. 
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Trip. 

Botch. 

Dish. 

Skv. 

(1 

Fixing. 

Travrl. 

licat. 

Grouse. 

Skv. 

0 

Fled. 

Tooth. 

Botch. 

Mica. 

Sky. 

0 

Flap. 

Total. 

Blown. 

Earth. 

Skv. 

0 

Fled. 

Tnide. 

Bloou'. 

Earth. 

Skv. 

(» 

Flesh. 

Trip. 

Babv. 

Saturn. 

Sky. 

0 

Fitful. 

Traitor. 

r»rash. 

Planet. 

Sk    . 

(» 

Fled. 

Trrneli. 

Bow. 

Pants. 

Yellow. 

0 

Flail. 

Transit. 

Brunt. 

Hidden. 

Hwir. 

0 

Glow 

Flax. 

Trench. 

BUd. 

Mars. 

Skv. 

0 

Florid. 

Triplet. 

Balsam. 

NejUnne. 

Skv. 

n 

Florid. 

Tiot. 

Banish. 

Magpie. 

Ant. 

U 

Forbid. 

Tipton. 

Beak. 

Earth. 

Ibiir. 

0 

Finland. 

Trend. 

Banish. 

Horse. 

Ha7.e. 

(1 

Finland. 

Tonic. 

Bowl. 

Hidden. 

Six. 

Abbot. 

Fishing. 

Topnz. 

Brief. 

Hidden. 

S[»ain. 

Acid. 

Finish. 

Torpid. 

liloom. 
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Haltic. 

Kiugston. 

Jordan. 

Toronto. 

Caspian. 

Ottawa. 

Caspian. 

Montreal. 

Java. 

Qnebec. 

Milan. 

Father. 

Jordan. 

Chatham. 

Grant. 

Sydney. 

(irant.*^ 

Halifiix. 

Italy. 


ritt8l»nrj;h. 

Caspian. 

Cincinnati. 

AgneH. 

Indianapolis. 

Aral. 

8aint. 

Agnos. 

Keokuk. 

Aral. 

Gibson. 

Danube. 

I.eavenworth 

Adam. 

Dodj^'e. 

China. 

r><)dge. 

China. 

Dodge. 

Cowpi-r. 

Cairo. 

Aral. 

Shreveport. 

Danube. 

Vicksburg. 

China. 

Memphis. 

Aral. 

Nashville. 

Agnt's. 

houisvilh'. 

Danube. 

J)ubu(iue. 

Aral. 

Davenport. 

Aral. 

Omaha. 

Cow  per. 

IMatte, 

Adam. 

La  Cro^so. 

lialtic. 

Paul. 

Cow  per. 

Yankton. 

Cow  per. 


liraneh. 
Caspian. 


Rations. 

Gust. 

Damp. 

Gust. 

Debris. 

(iust. 

Deaf. 

Gtist. 

Debris. 

Gust. 

Devote. 

Gust. 

Dance. 

(Just. 

Death. 

(Just. 

Deaf. 

Gust. 

Rapping. 

Gust. 

Deceit. 

(Just. 

Deaf. 

Gust. 

Deaf. 

(iust. 

Kake. 

(Just. 

l>amage. 

(Just. 

Dance. 

(Just.  ■ 

Dale. 

Gust. 

Ranche. 

Nude. 

Hack. 

Cup. 

Ivack. 

(Just. 

Damp. 

(Just. 

l\anche. 

Gust. 

Ralph. 

(Just. 

Ranche. 

(Just. 

Dan. 

(Just. 

Death. 

(Just. 

Rally. 

(Jnst. 

Ranche. 

(Just. 

Ranche. 

(Just. 

Rank. 

(Just. 

Raft. 

(Just. 

Ralph. 

(Just. 

l{attle. 


Silver. 

Figurehead. 

Hidden. 

Find.        / 

Hidden. 

France. 

Hidden. 

Fetid. 

Hidden. 

Fay. 

Hidden. 

Fashion. 

Calf. 

Feast. 

Hidden. 

Fear. 

Hidden. 

Festa. 

Hidden. 


Sky. 

Topaz. 

White. 

Topic. 

Spain. 

Topeka. 

Spain. 

Tonic. 

Red. 

Topic. 

Horn. 

Total. 

Haze. 

Trailing. 

Clover. 

Trash. 

Hay. 

Traduce. 

Horn. 


0 
Brake. 
Abide. 
Blithe. 

0 
Bilge. 

Brunt. 

Afraid. 

Brav. 

Allude. 

Butf. 

Adult. 

Build. 

Abbot. 

Build. 

Ache. 

Bride. 

Abase. 
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Firewood. 

Hidden. 

Flax. 

Earth. 

Flat. 

Earth. 

Floss. 

Earth. 

Flinching. 

Earth. 

Flat. 

Earth. 

Fleet. 

Earth. 

Financial. 

Earth. 

Fillet. 

Earth. 

Find. 

Earth. 

Flock. 

Earth. 

Flap. 

Earth. 

Flown. 

Mars. 

Flint. 

Neptune. 

Fledge. 

Earth. 

Flap. 

Earth. 

Fleet. 

Earth. 

Flock. 

Earth. 

Flap. 

i:arth. 

Feu«lal. 

Earth. 

Fledge. 

Mars. 

Flag. 

Earth. 

Fishing. 

Earth. 


Touch. 
Wales. 
Traumiel. 
Sky. 
Transit. 
Sky. 
Tremor. 
Sky. 
Treble. 
Haze. 
True. 
Sky. 
Tribe. 
Sky. 
Trust. 
Sky. 
Traitor. 
Skv. 
Town. 
Skv. 
Tri'al. 
Sky. 
True. 
Sky. 
Trophv. 
Skv. 
Tribune. 
•Sky. 
Trepid. 
Sky. 
Tremor. 
Sky. 
Trav. 
Sky. 
Trav. 
Sky. 
Trench. 
Sky. 
Trophv. 
Sky. 
Trash. 
Haze. 
Trav. 
Haze. 
Trip. 
Sky. 


Gust. 
Ihhat. 


Fidu**. 
lli.Uhn. 
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Traduce. 
White. 


Bluff. 

Adult. 

Beat. 

0 
Beaver. 

0 
Bask. 

0 
Beast. 

0 
Boy. 

0 
Beadle. 

0 
Bathe. 

0 
Both. 

Brake. 

0 
Baste. 

0 
Bauble. 

M 
Bench. 

0 
Bind. 

0 
Bay. 

0 
Beadle. 

0 
Bay.« 

0 
Beale. 

0 
Benzine. 

U 
Balm. 

0 
Baste. 

0 
Belt. 

0 
Beak. 

0 


Boyle 


River. 
Helm. 
River. 
Legend. 


Wander. 
I..andiog. 
River. 
LiberaL 


River. 
Lager. 


Gladden. 

River. 

Hanger. 

River. 

Huge. 

River. 

Honest. 

River. 

Hoist. 

(^ath. 

Hold. 

River. 

Hebe. 

River. 

Hoff. 

River. 

Hiding. 

River. 

Legend. 


River. 

Horn. 

River, 

Hoard. 

Wafer. 

Labor. 


Light. 
S.  E. 
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Hook. 

Gnst. 

Findings. 

Traduce. 

Book. 

Short. 

Jordan. 

Dexter. 

Hidden. 

White. 

Abbot. 

N.E. 

S<iuau. 

Onst. 

Fig. 

Town. 

Bowl. 

Light. 

Jordan. 

Data. 

Pigeon. 

Sky. 

0 

S.E. 

Barnegat. 

Gnst. 

Fielding. 

Traduce. 

Bloom. 

Heavy. 

Italv. 

Rations. 

Wolf. 

Sky. 

0 

East. 

Peckj*. 

(iust. 

File. 

Traduce. 

Box. 

Heavy. 

Jordan. 

Debris. 

Lilv. 

Wasp. 

0 

S.E. 

Atlantic. 

Gust. 

Filch. 

Tramc. 

Bloom. 

Heavy. 

Jordan. 

Kapping. 

* 

Quail. 

Sky. 

0 

East. 

Paper 

14.— Form  2. 

War  Department,  SuiNAL-SKRVu  k  Unitko  States  Army, 
Division  of  Telegrams  and  Keports  for  the  Benefit  of  Commerce. 

Ttltfjraphic  report  of  observations  recched  at  Jranhiiifftou,  D.  C,  Svptemher  30,  1874,  at  12 

midnight, 

NEW    YORK    AND   .'IAVANNaH. 


Savannah. 

China. 

Kassa . 

Baltic. 

Lake. 

China. 

Jacksonville. 

China. 

Charleston. 

China. 

Augusta. 

Beech. 

Montgomerv. 

Beech. 

Orleans. 

China. 

Corsicana. 

Cow  per. 

Indianola. 

Cherry. 

Galveston. 

Ida. 

M(diile. 

China. 

Wilmington. 

(ieneva. 

Noitolk. 

Amy. 

Washington. 

Danube. 

Kiiox\  iile. 

Beech. 

Lynchburg. 

Aral. 

Baltimore. 

Jordan. 

Philadelphia 

Caspian. 

May. 

Caspian. 

York. 

Italy. 

Eastport. 

J>anubc. 

Portland. 

Huron. 

Burlington. 

Jordan. 

London. 

Baltic. 


Xut. 

Damp. 

Nut. 

Dance. 

Nut. 

Kack. 

Nut. 

Raid. 

Nut. 

Damp. 

Nut. 

Race. 

Nut. 

Race. 

Nut. 

Raft. 

Nut. 

Raid. 

Nut. 

Race. 

Nut. 

Damage. 

Nut. 

Raid. 

Nut. 

Raid. 

Nut. 

Rapping. 

Nut. 

Ranche. 

Nut. 

Race. 

Nut. 

Dale. 

Nut. 

Data. 

Nut. 

Decrease. 

Nut. 

Ready. 

Nut. ' 

Data. 

Nut. 

Deacon. 

Nut. 

Dance. 

Nut. 

Rally. 

Nut.' 

Kanche. 


Fledge. 

Trav. 

Book. 

Earth. 

Sky. 

0 

Florid. 

Trial. 

Bowl. 

Solar. 

Sky. 

0 

iling. 

Traitor. 

Bride. 

Earth. 

Sky. 

0 

Flinching. 

Travel. 

Brain. 

Earth. 

Sky. 

0 

Flax. 

Tremor. 

Bread. 

Earth. 

Sky. 

0 

Flat. 

Transit. 

Bride. 

Earth. 

Sky. 

0 

Fleet. 

Trench. 

Brandish. 

Earth. 

Sky. 

0 

Floss. 

Trepan. 

Bow. 

Earth. 

Saioke. 

0 

Flue. 

Trepid. 

Blew. 

Earth. 

Sky. 

0 

Focal. 

Trepid. 

Brace. 

Earth. 

Bee. 

0 

Flue. 

Trepid. 

Bow. 

Enrth. 

Bug. 

0 

Flint. 

Treble. 

Boyle. 

Earth. 

Sky. 

U 

Fla«;on. 

Travel. 

Book. 

Mica. 

Skv. 

0 

Flail. 

Triinic. 

Bilge. 

Petrel. 

Sky. 

0 

Fixing. 

Touch. 

Bow. 

Earth. 

Sky. 

(J 

Flesh. 

Toulon. 

Bring. 

Earth. 

Sky. 

0 

Flat. 

Towel. 

Blush. 

Earth. 

Sky. 

U 

Fishing. 

Towel. 

Bowl. 

Hidden. 

France. 

0 

Finny. 

Touch. 

Bless. 

Platina. 

Bug. 

0 

Finland. 

Town. 

Body. 

Hidden. 

France. 

{)  " 

Final. 

Total. 

Bold. 

Hidden. 

Trumpet. 

0 

Fever. 

Total. 

Brad. 

Earth. 

Sky. 

0 

Fever. 

Torpid. 

Brace. 

Grouse. 

Sky. 

0 

Fidget. 

Topeka. 

Brace. 

Hidden. 

France. 

Adieu. 

Fight. 

Toulon. 

Blush. 

Pigeon. 

Sky. 

0 
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Boston. 

Caspian. 

Albany. 

Caspian. 

Oswego. 

Baltic. 

Rochester. 

Caspian. 

Buffalo. 

Jordan. 

Erie. 

Java. 

Toledo. 

Jordan. 

Cleveland. 

Jordan. 

Petrt»it. 

Baltic. 

Chicago. 

Cowper. 

Milwaukee. 

China. 

Escanaba. 

Adam. 

Marquette. 

Dickens. 

Garry. 

Arai: 

Pembina. 

Baltic. 

Brecken  ridge 

Huron. 

Duluth. 

(ieneva. 

Saugeen. 

Chloe. 

Stanley. 

Java. 

Dover. 

Danube. 

Toronto. 

Danube. 

Kingston. 

Mohuwk. 

Ottawa. 

Como. 

Montreal. 

Jordan. 

Quebec. 

Italy. 

Father. 

Italy. 

Chatham. 

Dickens. 

Halifax. 

Japan. 

Haven. 

Agnes. 

Huron. 

Danube. 

Alpena. 

Danube. 

Francisco. 

Italy. 

Diego. 

Jordan. 

Oregon. 

Cherry. 

Salt. 


Xut.. 
Ranche. 
Nut. 
Rebuke. 
Nut. 
Rattle. 
Nut. 
Range. 
Nut. 
Rattle. 
Nut. 
Deceit. 
Nut. 
Dale. 
Nut. 
Deaf. 
Nut. 
Raid. 
Nut. 
Rally. 
Nut. 
Damp. 
Nut. 
Daisy. 
Nut. 
Dan)  p. 
Nut. 
Rank. 
Nut. 
Rattle. 
.  Nut. 
Rage. 
Nut. 
Ranche. 
Nut. 
Rank. 
Nut. 
Raid. 
Nut. 
Ralph. 
Nut. 
Rage. 
Nut. 
Raid. 
Nut. 
Deadly. 
Nut. 
Debate. 
Nut. 
Defy. 
Nut. 
Debris. 
Nut. 
Debar. 
Nut. 
Rank. 
Nut. 
Rally. 
Nut. 
Ralph. 
Nut. 
Rally. 
Nut. 

Ra])ping. 
Nut. 
Raid. 
Nut. 
Race. 
Nut. 


Folding. 

Touch. 

Brad. 

Silver. 

Sky. 

0 

Fig. 

Tonic. 

Brief. 

Hidden. 

White. 

0 

Final. 

Topic. 

Book. 

Earth. 

Wales. 

0 

Finder. 

Ttjpaz. 

Blush. 

Hidden. 

France. 

Abjv^e. 

Firkin. 

Tonic. 

Bowl. 

Hidden. 

France. 

Abeil. 

Fitful. 

Troth. 

Book. 

Hidden. 

Spain. 

Blank. 

Flax. 

Total. 

Blown. 

Iron. 

Sky. 

0 

Firewood. 

Towel. 

Blight. 

Silver. 

Sky. 

0 

Flake. 

Topic. 

Body. 

Plum. 

Skv. 

0 

Flat. 

Touch. 

Brad. 

Earth. 

Sky. 

0 

Fledge. 

T(»rpid. 

Brave. 

Earth. 

Skv. 

0 

Flagrant. 

Toil. 

Bridal. 

Cobalt. 

Sky. 

0 

Fitful. 

Told. 

Bride. 

Pigeon. 

Sky. 

0 

Firkin. 

Topic. 

Brute. 

Earth. 

Sky. 

0 

Finny. 

Touch. 

Brad. 

Nei)tuue. 

One. 

0 

Fii-ewood. 

Toulon. 

Bread. 

Pigeon. 

Skv. 

0 

Final. 

Trade. 

Betel. 

Dog. 

liee. 

0 

Firkin. 

Topic. 

Brim. 

Hidden. 

Six. 

Abase. 

Flail. 

Tonic. 

Butt. 

Hidden. 

Spain. 

Abbot. 

Flail. 

Tomb. 

Brandish 

Earth. 

Skv. 

0 

Fiscal. 

Toid. 

Brave. 

Earth. 

Skv. 

0 

Financial. 

Toil. 

Bovle. 

CJrouse. 

Sky. 

0 

Fight. 

To'peka. 

Box. 

Gold. 

Sky, 

0 

Fickle. 

Tonic. 

Biing. 

Hidden. 

Haze. 

Abase. 

Fence. 

Toil. 

Bridal. 

Hidden. 

Horn. 

Aba.se. 

Federal. 

Truie. 

Brunt. 

Weasel. 

Haze. 

Abase. 

Fellow. 

Town. 

Brave. 

Shoe. 

Barley. 

0 

Fidget. 

Trace* 

Brim. 

Earth. 

Sky. 

0 

Fled. 

Told. 

Brandish. 

Earth. 

Sky. 

Flail. 

Tonic. 

Bowl. 

Saturn. 

Sky. 

Flag. 

Toddv. 

Brew. 

Earth. 

Blue.* 

0 

Flagrant. 

Trace. 

Buft. 

Hidden. 

Bug. 

Flinching. 

Transit. 

Brav. 

Hidden. 

Bug. 

(»' 

Flail. 

Tragic. 

Bridal. 

Frsa. 

Haz.-. 

0 

Fiax. 

Tramuu'l. 

Bathe. 
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Eliza. 

Kack. 

Earth. 

Sky. 

0 

Denver. 

Nut. 

Flown. 

Trapic. 

Beat. 

Cow|>er. 

Dance. 

I'etrel. 

Sky. 

0 

Pike's. 

Nut. 

Forbid. 

Tiudall. 

Brown. 

Agnes. 

Rally. 

Earth. 

Sky. 

0 

Santa. 

Nut. 

Fitful. 

Towel. 

Beaver. 

Ma»>el. 

Raid. 

Earth. 

Sky. 

0 

Cljeyenue. 

Nut. 

Flue. 

Trace. 

Balsam, 

Danube. 

Raid. 

Earth. 

Sky. 

0 
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ritt.sburgh. 

Caspian. 

Cincinnati. 

Eliza. 

Indianapolis. 

Beech. 

Saint. 

Agnes. 

Keokuk. 

Beech. 

3.eavenwt>rth. 

B**ech. 

Cairo. 

B  eeh. 

Vicksburg. 

B^ech. 

Slireveport. 

Beech. 

Meni])hi$>. 

Beech. 

Nashville. 

iJeech. 

Louisville. 

Beech. 

Platte. 

Adam. 

Omaha. 

Cow  per. 

Davenport. 

Beech. 

LaCros.se. 

Cow  per. 

Sully. 

Aral. 

Yankton. 

China. 

Paul. 

Dickens. 

Gibson. 

Adam. 


Nut. 

Rank. 

Nut. 

Data. 

Nut. 

Race. 

Nut. 

Daisy. 

Nut.' 

Race. 

Nut. 

Race. 

Nut. 

Race. 

Nut. 

Race. 

Nut. 

R  ice. 

Nut. 

Race. 

Nut. 

Race. 

Nut. 

Race. 

Nut. 

Rat. 

Nut. 

Rail  v. 

Nut.' 

Race. 

Nut. 

Ranche. 

Nut. 

Rattle. 

Nut. 

Ranche. 

Nut. 

Raid. 

Nut. 

Ra;ie. 


Flagrant. 

Hidden. 

Flock. 

Earth. 

Flesh. 

Earth. 

Florid. 

Earth. 

Fled. 

Earth. 

Flax. 

Earth. 

Flown. 

Earth. 

Flurry. 

Earth. 

Fiat. 

Earth. 

Floss. 

Earth. 

Floriil. 

Earth. 

Fling. 

Earth. 

Fibs. 

Earth. 

Flag. 

Earth. 

Flesh. 

Earth. 

Flap. 

Earth. 

Film. 

Earth. 

Finny. 

Eartii. 

Finger. 

UIoV)e. 

Fledge. 

Earth. 


Total. 

B'ig. 

Town. 

Sky. 

Touch. 

Sky. 

Traitor. 

Skv. 

Trade. 

Sky. 

Traduce. 

Sky. 

Tragic. 

Sky. 

Trend. 

Skv. 

Triy. 

Sky. 

Trammel. 

Skv. 

Trade. 

Fog. 

Trace. 

Sky. 

Trammel. 

Sky. 

Trailing. 

Sky. 

Towel. 

Sky. 

Touch. 

Sky. 

Trench. 

Sky. 

Trav. 

Sky. 

Town. 

Haze. 

Traitor. 

Skv. 


Book. 

0 
Bilge. 

0 
Brain. 

0 
Both. 

0 
Brew. 

0 
Brash. 

0 
Bridal. 

0 
Brandish. 

0 
Brief. 

0 
Bray. 

U 
Brash. 

0 
Bold. 

0 
Bew. 

0  ' 
Both. 

0 
Bread. 

0 
Bread. 

0 
Bail. 

0 
Blame. 

0 
Bowl. 

0 
Brace. 

0 
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Branch. 

Caspian. 

Hook. 

Caspian. 

S(|uan. 

•lordan. 

Barnegat. 

Italv. 

Perk's. 

Jonlan. 

Atlantic 

Jordan. 


Nut. 

Decide. 

Nut. 

Depth. 

Nut. 

Ranche. 

Nut. 

Ready. 

Nut.  ' 

Rapping. 

Nut. 

Rajiping. 


Filed. 

Hidden. 

Fdm. 

Hitlden. 

Finch. 

Quail. 

Filial. 

Hidden. 

Firewood. 

Jupiter. 

Finger. 

Quail. 


Total. 

White. 

Toulon. 

Wales. 

Tooth. 

Skv. 

Tooth. 

France. 

Tooth. 

Ant. 

Total. 

Skv. 


Bread. 

0 

Blown. 

0 
Botch. 

0 

Brave. 

0 
Butf. 

0 
Book. 

0 


Light. 
S.  E. 
Short. 
N.  E. 
Light. 

Heavy. 

E. 

Light. 

S.  E. 

Short. 

East. 
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UNITED  STATES  SERIES-ContiDued. 
[Fnrniebcd  by  the  co-operation  of  Bvt.  Brig.  Gen.  Albert  J.  Myer,  Chief  Signal-Officer,  IT.  S.  A.] 


Note.— The  cloudlueiis  is  OBtimated  by  fourths  by  the  Army  Signal-Oftice. 

UNITED  STATES  SUBSERIES— WEST  INDIES. 
[Telegraphed  and  famished  daily  by  agents  ofthe  United  States.] 


Barl>ad<  s  

1 

firtuulaloupo 

1 . 

Unvaoa 

1 

Kingston,  Jamaica 
Point  de  Saiitiugode 
Cuba 

1 

1 

St.  Thomas 

1 

1 

, 

1 

1 

t 

Note.— The  cloadiness  is  estimated  by  foarths  by  the  Army  Sigual-Oftice. 

WEST  INDIAN  SERIES. 
[Furoiahed  by  cooperation  of  L' Abbe  Marches!,  Almoner  of  the  Military  Hospital,  St.  Pierre,  Martinique.  J 


Reports  for  thiH  date  not  received  ;  reports  commenced  J-  \y  18.  1874. 
Note.— The  originals  give  the  force  of  wind  on  a  scale  of  0  to  6,  and  cl 


oudiness  on  a  scale  of  0  to  4. 
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CANADIAN  SERIES. 

[Pnmishort  bv  co-oporation  of  Prof.  G.  T.  Kingston,  Director  of  the  Maenetio  Ob«orvatorv.  Toronto,  and 
S!ii>crinteiiaoul  of  tlio  Meteorological  Office  of  the  Doiuiuion  of  CaoatlA,  t^^legraphed  U>thc  Otlic«  of  the 
Chief  Signal-Officer  daily,  by  arraogeraent. ] 


Note.— The  cloudinesa  is  estimated  by  fourths  by  the  Army  Signal-Offlc«. 
Collated  at  the  Office  of  the  Chief  Signal-Officer  of  the  Amiy,  \Va8hinuton,  D.  C. 
The  records  which  appear  in  this  bufietio  are  copied  from  the  regular  exchanges  of  this  Office,  made 
in  each  instance  in  compliance  with  an  especial  request,  and  are  published  for  the  uhc^  of  the  co-oper- 
ating observers. 

ALBERT  J.  MYER. 
Brig.  Gen.,  iBvt.  Agggd.,)  Ohi^  Signal- OJicer  U.  S  A. 


Paper  20. 


SMITHSOXIAN   IXSTITl'TION% 

Wtuhingtony  D.  C,  Deranber  5,  1873. 

Dear  Sir  :  About  a  year  ago  I  made  a  proposition  to  you  in  regard  to  the  transfer  to 
your  charge  of  the  meteorological  system  of  this  institution,  which  I  now  beg  leave  to 
renew. 

The  abolition  of  the  Franking  privilege,  and  the  loss  which  the  Institution  has  stif- 
fered  by  the  suspension  of  the  First  National  Bank  of  this  city,  renders  it  necessary 
that  other  means  than  those  of  the  Smithson  income  be  obtained,  if  the  system  iu 
question  is  to  be  continued.  I  dislike  making  an  appeal  to  Congress  for  the  |>uqK)6e, 
since  it  might  interfere  with  the  appropriations  that  will  be  asked  for  on  account  of 
the  system  under  your  charge ;  but  I  think  the  Smithsonian  system  too  valuable  to  be 
discontinued  for  want  of  a  small  appropriation  for  its  support. 
I  have  the  honor  to  be,  very  truly  yours, 


General  A.  J.  Myer, 

Chi^  Signal-Officer,  U.  S.  A. 


JOSEPH  IIENRY. 
Secretary  Smithsonian  J nstitiitUm, 


Paper  21. 


Smithsonian  IxsTrrrTioN, 
Waahingtonf  D.  C,  February  2,  1^4. 

To  the  Voluntary  Meteorological  Observera  who  hare  reported  to  the  Smithsonian  Institution  : 
It  has  been  from  the  first  a  part  of  the  policy  of  this  institution  to  devote  its  ener- 
gies to  no  field  of  research  which  can  be  as  well  cultivated  by  other  meann ;  and  the 
United  States  Government  having  established  a  system  of  meteorological  ob^icrvatian'i, 
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and  having  made  appropriation  for  its  support,  we  have  thought  it  for  the  best  inter- 
est of  the  science  to  transfer  the  system  of  meteorological  observations  which  has  been 
so  long  continued  by  the  Institution  to  that  of  the  War  Department,  under  the  Chief 
Signal-Officer,  General  Myer. 

The  propriety  of  this  transfer  will  be  evident  from  the  fact  that  the  Institution  has 
not  the  means  of  paying  for  printing  blanks,  postage,  and  the  calculations  and  monthly 
publication  of  the  results,  apd  that  the  assistance  which  has  heretofore  been  rendered 
in  this  way,  by  the  Department  of  Agriculture,  is  now  discontinued ;  furthermore, 
General  Myer  can  combine  these  observations  with  those  made  with  staudard  instru- 
ments now  under  his  charge,  and  out  of  the  whole  form  a  more  extended  and  harmoni- 
ous system  than  any  at  present  in  existence. 

We  trust  this  transfer  will  meet  the  approbation  of  the  observers  generally,  and  we 
hope  they  will  continue  their  voluntary  co-operation — not  with  the  expectation  of 
being  fully  repaid  for  their  unremitted  labor,  in  many  cases  for  a  long  series  of  years, 
but  nt>m  the  gratification  which  must  result  from  the  consciousness  of  having  contrib- 
uted to  increase  the  sum  of  human  knowledge.  We  trust  also  that  the  observers  will 
^continue  to  cherish  an  interest  in  the  welfare  and  progress  of  the  Smithsonian  Institu- 
tion, while,  on  our  part,  we  shall  in  all  cases,  and  at  all  times,  be  pleased  to  continue 
to  answer  any  communication  which  may  be  addressed  to  us  by  them  on  scientific 
subjects. 

We  shall  retain,  for  the  present,  all  the  records  of  observations  which  have  been 
accumulating  at  the  Institution  during  the  last  twenty-five  years,  and  continue  th© 
work  of  their  reduction  and  discussion  up  to  the  end  of  the  year  1873. 

The  investigations  relative  to  the  rain  up  to  1866  have  been  published,  and  a  supple- 
ment will  be  published  giving  the  results  since  that  time. 

The  temperature  investigations  are  nearly  finished,  aud  those  relative  to  the  winds 
will  be  completed  in  the  course  of  a  month  or  two.  The  publication  of  the  results  will 
be  made  as  rapidly  as  the  means  at  our  command  will  warrant.  It  is  scarcely  neces- 
sary to  say  that  copies  of  these  works  will  be  distributed  to  all  observers  who  have 
contributed  the  materials  upon  which  these  researches  are  based. 
Very  resi>ectfullv,  your  obedient  servant, 

JOSEPH  HENRY, 
Secretary  Smithsonian  Institution, 


Paper  22. 


War  Department,  Office  of  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture, 

JFashingtony  D.  C.y  February  16,  1874. 

To  the.  Voluntary  Meteorological  OhaeiTcre  who  have  reported  to  the  Smithsonian  Institution : 

With  the  approval  of  the  Secretary  of  War,  and  at  the  very  courteous  suggestion  of 
the  distinguished  Secretary  of  the  Smithsonian  Institution,  Prof.  Joseph  Henry,  this 
Office  has  assumed  such  charge  of  the  system  of  Meteorological  Observations  hitherto 
conducted  by  that  Institution  as  may  be  found  consistent  with  the  interests  of  the  pub- 
lic service.  The  voluntary  Observers  heretofore  reporting  to  the  Smithsonian  Institu- 
tion are  therefore  invited  to  continue  their  labors,  reporting  to  this  Office.  Stamped 
Envelopes,  Blank  Forms,  Instructions,  &c.,  will  be  supplied  upon  application. 

In  assuming  this  care,  the  Chief  Signal-Officer  expresses  the  hope  that  the  cordial  and 
effective  co-operation,  so  long  had  on  the  part  of  the  Observers  with  the  Smithsonian 
Institution,  may  be  extended  to  this  Office;  and  he  is  instructed  to  say  that  whatever 
of  aid  can  be  properly  given  by  the  War  Department  to  facilitate  their  researches  will 
be  cheerfully  tendered. 

In  recognition  of  their  assistance  it  is  proposed  to  furnish  such  Observers  as  may,  by 
this  arrangement,  become  correspondents  of  the  OSIce,  copies  of  papers  from  time  to 
time  published  by  it.  The  monthly  Record  Sheets  of  Observations  made  since  January 
1,  1874,  in  the  form  as  hitherto  addressed  to  the  Smithsonian  Institution,  may  hereafter 
be  mailed  addressed  to  the  Chief  Signal-Officer  of  the  Army,  Washington,  D.  C. 
Very  respectfully,  your  obedient  servant, 

ALBERT  J.  MYER, 
Brig,  Gen.fiBvtAssgd.y)  Chief  Signal-Officer  V,  8.  A, 

45  W 
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Paper  23. 
EXPLANATION  OF  THE  COLUMNS. 

BAROMETER. 

Observed  height. — Under  this  head  are  entered  tbe  records  of  observatioDS  made  on  the 
barometer  at  three  hours  daily — 7  a.  m.,  2  p.  m  ,  and  9  p.  m.,  (local  time)— and,  onder 
the  proper  head,  the  daily  mean  will  be  civen  opposite  the  7  a.  m.  observation. 

Thermometer  attached  to  Barometer. — Under  this  head  are  the  records  of  the  thermometer 
attached  to  the  barometer,  observations  of  which  are  necessary  to  correct  the  barometer 
for  variations  in  height  of  the  mercury  on  account  of  difference  of  temperature. 

Barometer  corrected  for  Temperature  and  Instrumental  Error. — In  this  space  are  placed 
the  figures  which  indicate  the  observations  of  the  barometer  reducc<l  to  32^  Fahrenheit 
by  means  of  a  table  furnished  by  the  Signal-Office ;  also  corrected  for  the  instrumental 
error,  where  this  is  known. 

HYGROMETER. 

Under  this  head  are  entered  the  records  of  the  dry  and  wet  bulb  thermometers,  finom 
which  the  ^Relative  Humidity ''  is  obtained  by  means  of  tables  furnished  by  this 
Office. 

RELATIVE  HUMIDITY,  OR  FRACTION  OF  SATURATION. 

The  quantity  of  water  in  a  state  of  vapor  which  a  given  space  can  contain  dependa 
on  the  temperature.  When  a  given  space  has  as  much  water  as  it  can  bold  at  a  given 
temperature,  it  is  said  to  be  saturated  with  vapor.  If  the  temperature  be  lowered,  i 
portion  of  the  vapor  will  be  condensed  into  water,  but  the  space  will  still  be  saturated. 
If  the  temperature  be  raised  and  no  more  vapor  be  admitted,  the  space  will  only  bo 
partially  saturated.  The  numbers  under  the  head  of  **  Relative  Humidity,"  therefore, 
denote  the  percentage  of  saturation,  full  saturation  being  indicated  by  1.00  and  half 
saturation  by  0.50. 

STATE  OF  WEATHER. 

In  this  column  will  be  given  the  state  of  the  weather  at  each  observation. 

EXPOSED  THERMOMETER. 

This  is  intended  for  the  register  of  the  thermometer  and  for  the  daily  mean  or  average 
of  the  three  observations.  The  daily  mean,  with  the  maximum  and  minimum,  will  be 
entered  in  the  proper  columns  and  opposite  the  morning  observation. 

RAIN  AND  SNOW. 

Under  this  head  are  entered  the  times  of  beginning  and  ending  of  the  fall  of  rain  or 
snow,  and  the  amount,  in  inches  and  hundredths,  of  rain  or  melted  snow  collected  in  a 
gauge  at  the  surface  of  the  ground  ;  also  the  depth  of  the  snow.  Rain  to  be  indicated 
by  R.  and  snow  by  S.    When  there  is  no  rain  or  snow,  mark  0. 

CLOUDS. 

Under  this  head  are  entered  three  daily  observations  on  the  aspect  of  the  sky,  Slc  : 
Ist.  The  "Amount  of  cloudiness,"  designated  by  figures,  10  being  entire  clondineas; 
5,  half  cloudiness;  0,  entire  clearness ;  and  interm^iate  numbers  in  proportion;  ^ 
*'  Motion  of  the  higher  clouds,"  which  pass  directly  over  the  head  of  the  obsen'or,  as 
given  to  eight  points  of  the  compass.  The  direction  from  which  they  move  is  to  be 
given.  This  observation  is  important,  as  the  course  of  the  higher  clouds  is  somctiroei 
different  from  that  of  the  surface-wind^  which  is  given  in  another  column.  8d.  Tbe 
"  Velocity,"  or  rate  of  motion,  10  being  the  hrghest  and  0  apparent  rest  4th.  The 
description  or  *'  Kind  of  clouds,"  to  be  eutered  by  means  of  the  following  abbreviationi : 
St.,  stratus;  Cu.,  cumuluft ;  Cir.,  cirrus;  Mm.y  nimbus;  Cir.  st,,  cirro-stratus ;  Cu,  st.y 
cumulo-stratus ;  Cir.  cu,f  cirro-cumulus. 

WINDS. 

This  is  for  the  record  of  the  direction  Jjwii  which  the  wind  is  blowing,  as  indicted 
by  a  vane,  and  its  force  by  estimation.    The  direction  is  entered  in  eight  points  of  the 
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compass:  N.,  N.E.,  E.,  S.E.,  S.,  S.W.,  W.,  N.W.  The  force  is  to  be  estimated  and 
registered  by  figures  from  1  to  10,  as  in  the  first  column  of  the  following  table.  The 
figures  in  the  last  column,  expressing  the  number  of  miles  per  hour,  are  not  to  he  used 
in  the  register. 

Miles  per  hoar. 

1.  Very  light  breeze 2 

2.  Gentle  breeze 4 

3.  Fresh  breeze 12 

4.  Strong  wind , 25 

5.  High  wind '^5 

6.  Gale 45 

7.  Strong  gale 60 

B.  Violent  gale 75 

9.  Hnrricane 90 

10.  Most  violent  hurricane 100 

GENERAL  REMARKS  AND  DIRECTIONS. 

PRESSURE  OF  THE  ATMOSPHERE. 

The  barometer  may  be  conveniently  placed  within  doors,  in  a  room  not  subjected  to 
sudden  changes  of  temperature,  in  a  good  li^ht,  but  shaded  from  the  direct  rays  of  the 
san.  It  should  be  secured  in  a  vertical  position  by  means  of  a  plumb-line  applied  to 
the  iront  and  side.  Its  height  above  the  surface  of  the  ground  and  also  above  the 
level  of  the  sea  ought  to  be  ascertained. 

To  observe  the  barometer,  first  note  the  degree  of  the  attached  thermometer,  because 
the  heat  of  the  body  may  affect  this.  Next,  adjust  the  cistern  until  the  mercury  just 
touches  the  ivory  x>oint.  Then  gently  tap  the  case,  so  as  to  lessen  the  adhesion  of  the 
mercury  to  the  tube,  and  measure  the  height  of  the  column.  To  do  this,  lower  the 
vernier  until  the  plane  passing  through  the  two  lower  opposite  edges  of  it  is  exactly 
tangent  to  the  surface  of  the  convex  top  of  the  column.  Lastly,  read  the  vernier,  and 
enter  the  results  in  the  proper  column. 

TEMPERATURE. 

Heat  of  all  kinds  readily  passes  through  the  air ;  and,  as  all  bodies  are  continnally 
radiating  it,  a  thermometer  exposed  to  a  clear  sky,  which  reflects  back  no  rays,  will 
fall  several  degrees  below  the  temperature  of  the  air ;  hence,  when  the  object  of  mete^ 
orologists  is  to  obtain  the  temperature  of  the  air.  the  thermometer  ought  not  to  be 
exposed  to  any  portion  of  the  sky.  Also,  from  the  fact  that  heat  of  low  intensity  does, 
radiate  through  glass,  the  thermometer  may  be  placed  on  the  outside  of  a  double  win^ 
dow  without  being  materially  affected  by  the  heat  within. 

MOISTURE. 

Another  important  meteorological  element  is  the  amount  of  moisture  in  the  air.  This,, 
with  the  amount  and  distribution  of  heat,  are  elements  most  essential  to  the  agricul- 
turist, since  they  principally  determine  the  capability  of  different  districts  for  the  pro- 
duction of  vegetable  life. 

Different  views  have  been  entertained  as  to  the  manner  in  which  moisture  is  con- 
tained in  the  air.  According  to  Saussure  and  the  older  meteorologists,  it  was  con- 
sidered as  dissolved  in  the  atmosphere,  and  that  the  solvent  power  of  the  latter  for  the 
former  increased  with  the  temperature.  According,  however,  to  later  meteorologists, 
the  vapor  in  the  atmosphere  exists  in  an  independent  state.  Dalton,  who  first  advanced 
this  hypothesis,  proved  conclusively  that  water  in  a  vacuum  gives  off  a  new  portion 
of  vapor  which  is  forced  into  the  same  space  at  every  increase  of  heat,  and  that,  con- 
sequently, the  density  and  elastic  force  of  vapor  in  free  space  depend  entirely  on  the 
temperature  to  which  the  water  is  submitted. 

RAIN   AND   SNOW. 

Another  element  of  meteorology  is  the  amount  of  rain  which  falls  on  different  parts  of 
the  earth.  The  simplest  method  of  determining  this  would  be  to  expose  a  cylindrical  or 
square  vessel  freely  to  the  rain,  and  to  measure  the  depth  of  the  water  which  is  caught 
in  it  after  each  storm  or  shower.  Greater  precision,  however,  is  obtained  by  employing 
a  rain-gauge,  which  consists  of  a  circular  or  square  funnel,  with  a  jug  below  to  receive 
the  water  and  a  measuring-vessel  to  estimate  the  quantity.  If  the  area  of  the  orifice 
of  the  funnel  be  one  hundred  times  that  of  the  measuring  vessel,  each  inch  of  the  latter 
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will  indicate  a  hundredth  of  an  inch  of  rain  falling  on  the  earth  adjacent.  The  Range 
Hhould  be  placed  so  that  it  may  not  be  sheltered  in  any  direction  by  buildings  or  trees 
from  the  oblique  descent  of  the  rain.  The  whole  apparatus  shonld  be  sunk  in  the 
earth  in  a  cask  provided  with  a  wooden  cover,  with  the  month  of  the  funnel  a  few 
inches  above  the  surface  of  the  ground.  Care  should  be  taken  that  the  rain  does  not 
rebound  from  the  surface  into  the  funnel;  to  prevent  this,  the  surrounding  space  may 
be  covered  with  old  carpet  or  cloth. 

To  ascertain  the  amount  of  water  produced  from  snow,  a  column  of  the  depth  of  the 
fall  of  snow,  and  of  the  same  diameter  as  the  amount  of  the  gauge,  should  be  melted 
and  measured  as  so  much  rain.  As  a  general  average,  it  will  be  found  that  about  t^n 
inches  of  snow  will  make  one  of  water. 

CONCLUSION*. 

The  above  directions  are  applicable  to  full  sets  of  standard  instrumonts.  But  f«iw  of 
the  observers  are  furnished  with  these,  and,  therefore,  results  of  a  very  precise  char- 
acter are  not,  in  most  instances,  to  be  expected.  The  observer  ought,  however,  in  all 
cases,  to  render  his  results  as  accurate  as  possible,  and  not  to  consider  them  of  little  value 
even  though  they  should  fall  far  below  his  ideal  standard  of  perfection.  Thongh  the 
barometer  may  not  give  the  absolute  pressure  of  the  atmosphere,  yet  it  may  serve  to 
indicate  the  time  of  maximnm  and  minimnm  pressure,  and  its  oscillations  may  be  com- 
parable with  each  other,  and  thns  be  of  value  in  ascertaining  the  law  of  transmission 
of  atmospheric  waves.  So,  also,  the  thermometer,  thongh  its  scale  may  not  be  entirely 
correct  in  every  part,  yet  the  probability  is  that,  in  the  course  of  the  year,  the  errors 
will  compensate  each  other  and  the  mean  temperature  of  the  place  be  made  known. 
This  may  also  be  the  case,  although  the  instrument  has  sometimes  indicated  too  high 
and  sometimes  too  low  a  temperature,  on  account  of  its  proximity  to  buildings  or  other 
large  objects  less  liable  to  be  suddenly  affected  by  heat  or  cold. 

Note. — ^The  Chief  Signal-Officer  requests  that,  wherever  practicable,  observers  will 
make  their  observations  correspond  in  local  time  with  those  made  at  regular  stations, 
viz:  7.35  a.  m.,  4.35  p.  m.,  and  11  p.  m.,  Washington  mean  time.  If  it  is  found  im- 
practicable to  make  all  of  the  observations  at  these  hours,  it  is  suggested  that  at  least 
one  may  be  made  without  inconvenience,  and^  in  this  case,  that  at  7.35  a.  m.  ( Washingtoa 
time)  is  preferred. 

CASUAL  PHENOMENA. 

Note  observations  of  the  following : 

Thunder-atorms. — Time  of  occurrence  and  direction  of  motion. 

Tomadoei. — Time  of  occurrence,  width  and  direction  of  path,  effects  produced,  and 
whether  attended  by  electricity  or  hail. 

Lightning  at  a  distance. — Time  of  occurrence,  direction  from  observer,  whether  zigzag, 
forked,  or  diffuse.    Objects  struck  By  lightning,  as  trees,  buildings,  dec. 

Hail'Storms.— Time  of  occurrence,  direction  and  width  of  path,  size  and  quantity  of 
stones,  and  amount  of  injury. 

Aurora  horealia. — Time  of  appearance  and  disappearance,  time  of  the  formation  of 
arch,  beams,  and  corona,  and  whether  there  is  a  dark  cloud  below  the  arch. 

Direction  and  time  of  occurrence  of  mettors,  hhooiing-starSy  solar  and  lunar  halctf 
parhelia,  and  paraselenes. 

Time  of  early  and  late /ra»M,  particularly  first  and  last. 

Depth  of  ground  frozen^  in  feet  and  inches :  disappearance  of  frost  from  the  groond. 

Time  of  closing  and  opening  of  riverSy  lakeSf  canaU,  and  streamsy  and  their  extreme 
rise  and  fall. 

Temperature  of  wells  and  springs  at  least  once  each  season. 

Earthquakes, — Time  of  occurrence,  direction  of  impulse,  number  of  shocks,  and  effects 
produced. 

Hazy  or  smoky  appearance  of  the  atmosphere.— Time  of  occurrence  and  intensity. 
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Paper  28. 

[ClrcuUrNo.  ?.] 

War  Department,  Office  Chief  Signal-Offickr, 

Washington,  D,  C,  Marck  10,  1674. 

The  following  rules  will  be  observed  in  addition  to  those  contained  in  General  Orders 
No.  28,  War  Department,  Office  Chief  Signal-Officer,  dated  Washington,  September  1, 
1873: 

The  officer  or  assistant  in  charge  of  the  preparation  of  facts,  &c.,  for  publication , 
will,  in  addition  to  his  other  duties,  determine  the  percentage  of  verification  of  the  car- 
rent  probabilities  in  accordance  with  the  following  instructions : 

1.  The  blank  forms  already  prepared  to  facilitate  this  work  will  be  osed  with  the 
following  modifications  :  The  column  of  the  blank  headed  ''Wind  velocity  ^  will  not  be 
used.  The  percentage  of  verifications  of  predictions  referring  to  wind  will  be  det«r 
mined  by  considering  only  that  portion  of  the  predictions  which  refers  to  the  directioa 
of  the  wind.  Predictions  referrmg  to  the  velocity  of  the  wind  are  of  decided  impor- 
tance, and  should  be  frequently  made,  but  the  limited  number  of  stations  now  report- 
ing will  not  justify  the  consideration  of  such  predictions  as  an  independent  element  of 
verifications. 

2.  The  sixth  column  of  the  blank  will  be  used  for  special  predictions,  and  ao  desig- 
nated. Three  blanks  will  be  used  for  each  month^s  percentages,  and  will  be  numbered, 
respectively,  1,  2,  and  3 ;  blfMik  No.  1  referring  to  New  England,  Middle  States,  Sonth 
Atlantic  States,  and  Eastern  Gulf  States ;  blank  No.  2j  referring  to  the  Lower  L^kes, 
Upper  Lakes,  Tennessee,  and  Ohio  Valley,  and  Western  Gulf  States ;  blank  No.  3  refer- 
ring to  Upper  Mississippi  Valley,  Lower  Missouri  Valley,  the  Northwest,  and  the 
Pacific  States. 

3.  The  probabilities  made  up  from  each  report  will  be  carefully  compared  with  the 
facts  as  obtained  from  the  three  succeeding  tri-daily  reports  unless  the  prediction  ap- 
plies to  a  definite  time,  in  which  case  the  prediction  will  determine  the  facts  with 
which  it  is  to  be  compared. 

4.  In  estimations  of  percentages  it  will  be  determined  whether  the  conditions  an- 
nounced as  to  prevail  in  each  district  named  have  prevailed  over  geographical  sections 
of  that  district  to  the  amount  of  one-fourth,  one-half,  three-fourths,  or  the  whole  of  the 
extent  of  the  district.  All  predictions  which  are  found  to  be  more  than  three-fonrths 
verified  will  be  considered  completely  verified,  and  represented  by  100,  or  one  hundred 
per  cent.,  in  that  column  of  the  blank  to  which  the  prediction  refers.  Predictions 
which  are  not  wholly  verified  will  be  represented  in  the  proper  column  of  the  blank 
by  75  per  cent.,  50  per  cent.,  or  25  per  cent.,  as  the  facts  may  warrant.  Predictions 
which  fall  below  25  per  cent,  in  verification  will  bo  rated  as  not  verified,  and  repre- 
sented by  000  in  the  proper  column. 

5.  If  in  the  probabilities  for  any  particular  district  any  class  of  prediction  is  not  re- 
ferred to,  such  omission  will  bo  represented  by  a  dash  ( — ). 

6.  The  percentage  of  verifications  of  a  single  class  of  predictions  will  be  determined 
by  dividing  the  sum  of  the  percentages  of  that  class  for  the  month  by  the  number  of 
predictions  of  that  particular  class.  The  percentage  of  verifications  of  probabilities 
for  any  district  will  be  determined  by  dividing  the  sum  of  the  percentages  of  the  several 
classes  of  predictions  by  the  number  of  classes.  The  percentage  of  verifications  of  prob- 
abilities for  the  United  States  will  be  determined  by  dividing  the  sum  of  the  percent- 
age of  verifications  of  probabilities  by  the  number  of  districts. 

7.  A  maximum  percentage  of  verifications  can  only  be  obtained  when  the  four  ele- 
ments under  each  district  are  named  in  the  probabilities  of  the  entire  month. 

8.  The  percentage  of  failures  to  predict  for  aay  element  will  be  determined  by  divid- 
ing the  number  of  failures  to  predict  for  that  p  irticuUr  elemaut  by  the  entire  number 
of  tri-daily  reports  during  the  mouth. 
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Paper  30. 


LUt  of  Agricultural  Societies  trAloA,  on  September  30, 1874,  had  appointed  permanent  com- 
mittees to  confer  tciih  tlie  Chief  Signal-Officer  of  the  Army, 


Name  of  Organization  and  State. 


Monroe  County  Agricultural  Society, 
Indiana. 

Muskingum  County  Agricultural 
Society,  Ohio. 

Louisville  and  Jefferson  Counties 
Agricultural  Society,  Kentucky. 

Schuyler  County  Agricultural  and 
Mechanical  Society,  Missouri. 

Highland  County  Agricultural  So- 
ciety, Ohio. 

Arkansas  Stat«  Agricultural  and  Me- 
chanical Society,  Arkansas. 

Bertie  County  Agricultural  Society, 
North  Carolina. 

Geauga  County  Agricultural  Society, 
Ohio. 

OU»ego  County  Agricultural  Society, 
New  York. 

Crawford  County  Agricultural  So- 
ciety, Pennsylvania. 

Berrien  County  Agricultural  Society, 
Michigan. 

Greene  County  Agricultural  Society, 
Missouri. 

Tolland  County  Agricultural  Society, 
Connecticut. 

Burlington  County  Agricultural  So- 
ciety, New  Jersey. 

Agricultural  and  Mechanical  Society 
of  Western  Alabama,  Alabama. 

Crawford  County  Agricultural  So- 
ciety, Ohio. 


Saratoga  County  Agricultural  So- 
ciety, New  York. 

Martin  County  Agricultural  Society, 
Minnesota. 

California  State  Board  of  Agricul- 
ture, California. 

Macon  County  Fruit-Growers*  Asso- 
ciation, Illinois. 

Missouri  State  Board  of  Agriculture, 
Missouri. 

Jackson  County  Agricultural  Society, 
Ohio. 

Pike  County  Agricultural  Society, 
Georgia. 


E.  R.  Reamley 

H.  M.  Scroggs 

Josiah  Roller 

R.  S.  Robi  nson 

H.  A.  Munger 

J.N.  Hoag 

C.F.Reed 

F.  M.  Logan 

Prof.  E.  A.  Gafttman  . . 
Theo.  Hildebrandt ... 

J.B.R.  Sherrick 

John  H.Tice 

Rev.  Charles  Peabody. 
Hon.  G.  W.  Kiuney  !. 

Davis  Mackley 

J.  E.  Ferree 

Jacob  Dungan 

J.S.Pope 

J.H.Mitchell 

H.  Green 


Committee. 

Post-office  address. 

T.H.  Mallow 

Bloomiugton,  Ind. 

R.  S.  Mershon 

Zanesville,  Ohio. 

L.  Young 

Louisville,  Ky. 

John  B.  Glaze 

Glen  wood.  Mo. 

J.  S.Bell 

J.  W.Ellis 

Hillsboro',  Ohio. 

Albert  Coheu . . . 

Little  Rock,  Ark. 

S.  J.  Wheeler 

J.  B.  Cheney 

D.E.  Tayloe 

Dexter  Witter 

George  H.  Ford 

Luther  Russell 

G.  Pomeroy  Kecse 

H.  M.Hooker 

Eliaha  Finney 

A.  P.  Foster 

Windsor,  N.  C. 

Do. 

Do. 
Burton,  Ohio. 

Do.. 

Do. 
Cooperstown,  N.  Y. 

Do. 

Do. 
Conneautville,  Pa; 

Col.  F.Manton 

Prof.  W.H.Armstrong 

J.B.Fitzgerald 

D.  0.  Woodrutf 

William  Bort 

Dr.J.E.Tafft 

A.  W.  McPherson.... 
Rev.  J.  E.Worth.... 
George  H.  Kingsbury. 

J.  C.  Hammond,  jr 

G.  C.  Browu 

Do. 

Do. 
Niles.  Mich. 

Do. 

Do. 
Sprinsjtield,  Mo. 

Do. 

Do. 
Rockville  Conn. 

Do. 
Mount  Holly,  N.  J. 

Do. 

Do. 
Eutaw,  Ala. 

M.  S.  Pancoast 

James  Lippiucott 

W.  S.  Bird 

H.G.Webb 

Do. 

A.  T.  Lupton 

G.Keller 

Tuscaloosa,  Ala. 
BucyruB,  Ohio. 

Greenville  Centre,  N.  Y. 
Fairmount,  Minu. 

Sacramento,  Cal. 

Do. 

Do. 
Decatur,  111. 


Saint  Louis,  Mo. 

Do. 
Snow  Hill,  Mo. 
Jackson  Court-Hou8e,0. 

Do. 

Do. 
Zebulon,  Ga. 

Do. 

Do. 
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Name  of  orgauizatioo  and  State. 

Committee. 

Poet-office  addreas. 

Greene  County  Agricultural  Society, 
New  York. 

A.  P.Jones 

Catskill,  N.  Y. 

G.C.Mott 

Do, 

York  County  Agricultural  Society, 
Pennsylvania. 

John  Evans 

York,  Pa. 
Do. 

G.A.  Heckert 

W.S.  Roland 

Do. 

Allamakee  County  Agricultural  So- 

Hon. Charles  Paulk.. 

Waukon,  Iowa. 

ciety,  Iowa. 

A.M.May 

Do. 

D.W.  Reml 

Do. 

Bay  State  Horticultural  Society  of 
California,  California. 

F.A.Miller 

San  Francisco,  Cal. 

Prof.  H.N.  Bolender.. 

San  Francisco,  CaL 

Maine  Board  of  Agriculture,  Maine  .. 

M.C.  Feruald 

Orono,  Me. 

Prof.G.L.Goo(fale... 

Bowdoin  College,  Bruns- 
wick, Me. 

Prof.C.E.  Hamlin  ... 

Colby   University.  Wa- 
terville,  M«. 

C.T.  Brackett 

Bowdoin  College,  BroDS- 
wick,  Me. 

Hon.S.F.  Perley 

Naples,  Me. 

Tnscola  County  Agricultural  Society, 

C.C.Stoddard 

Caro,  Mich. 

Michigan. 

Townsend  North 

Do. 

Dr.  William  Johnson . 

Do. 

Central  Iowa  District,  Agricultural 

P.H.  Bristow 

Des  Moines,  Iowa. 

Association,  Iowa. 

M.W.  Robinson 

Do. 

D.V.Cole 

Do. 

South  Carolina  Agricultural  and  Me- 

Dr. F.  P.  Porcher 

Charleston,  S.  C. 

chanical  Society,  South  Carolina. 

Dr.  T.T.Robertson... 

Winnsborough,  8.  C. 

Col. J. P. Thomas  .... 

Columbia,  S.  C. 
Stafford,  Conn. 

Connecticut  State  Agricultaral  So- 

Hon. E.H.Hyde 

ciety,  Connecticut. 

Hon.  Thos.  H.  Butler  . 

Norwalk,  Conn.          •  • 

H.S.Collins 

Collinsvilie,  Conn. 

Connecticut  Stat^  Board  of  Agricul- 

Prof. W.H.  Brewer... 

New  Haven,  Coun. 

ture,  Connecticut. 

W.H.Yeomans 

Columbia,  Conn. 

T.S.  Gold 

West  Cornwall,  Conn. 

Terre  Haute  Horticultural  Society, 

Joseph  Gilbert 

Terre  Haute,  lud. 

Indiana. 

J.  F.  Soule 

Do. 

John  Weir 

Do. 

Rev.  —  Stimson 

Do. 

Middlesex    County  Farmers*    Club, 

G.H.Lambert 

New  Brunswick,  N.  J. 

New  Jersey. 

G.W.Thompson 

Do. 

Farmers'  Club,  Beaver  City,  Utah  . . 

D.Tyler 

Beaver  City,  Utah. 
Do. 

Wm.  Fotheringham... 

J.  L.Smith 

Do. 

Indiana  State  Board  of  Agriculture, 

T.  C.Johnson 

New  Albany,  Ind. 

Indiana. 

Thomas  Dowling 

Terre  Haute,  lud. 

J.  D.G.Nelson 

Fort  Wayue,  Ind. 

Rhode  Island  Society  for  the  Encour- 

Dr. J.  W.  Sawyer.... 

Providence,  R.  L 

agement    of  Domestic    Industry, 
Rhode  Island. 

J.T.Smith 

Do. 

Dr.  W.  F.  Channing.. 

Do. 

Washington  County  Agricultural  So- 
ciety, New  York. 

M.  Ingalsbe 

South  Hartford,  N.  Y. 

R.  W.Pratt 

Do. 

Farmers  and  Fruit-Growers*  Associa- 

D. W.West 

Belleville,  111. 

tion  of  Illinois,  Illinois. 

F.  H.  Pieper 

Do. 

E.  W.West 

Do. 

Iowa   State   Horticultural    Society. 

Prof.  Charles  E.  Bessey 

State  Agricnltnni]  Col- 

Iowa. 

lege,  Ames,  Iowa. 

Hon.  John  Scott 

Nevada,  Iowa. 

G.  B.  Brackett 

Denmark,  Iowa. 

Addison  County  Agricultural  Society, 

Prof.  E.  Braiuerd 

Middlebury   College, 

Vermont. 

Mid<ilebury,  Vt. 

Prof.  W.  H.  Parker... 

Do. 

Prof.  H.  M.  Seely  .... 

Do. 

Orleans     County    Agricultural    and 
Mechanical  Society,  Vermont. 

D.  M.  Camp 

Newport,  Vt. 
Do. 

T.H.HaBkins 

Z.  E.  Jameson 

Irasbnrgh,  Vt. 
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Cerro  Gordo  County  Agricultural  So- 
ciety, Iowa— Continued. 

A    Wilson        

Owen's  Grove,  Iowa. 

Henry  Martin 

Mason  City.  Iowa. 

C.W.  Tenney 

Plymouth,  Iowa. 

Northumberland  County  Agricultural 

Dr.E.H.  Horner 

Turbotville,  Pa. 

Society,  Pennsylvania. 

William  A.  Dean 

Do. 

I'homas  Barr 

Do. 

Johnson    County  Agricultural    and 

John  M.  Giffen 

Olathe,  Kans. 

Mechanical  Association,  Kansas. 

Henry  McBride 

Do. 

J.M.Hadley 

Do. 

Albany  County  Agricultural  and  In- 

Hon. Geo.  A.  Tweddle 

Albany,  N.Y. 

dustrial  Society,  New  York. 

J.  Winne 

Bethlehem  Centre,  N.  Y. 

J.H.  Farrell 

Albany,  N.  Y. 

Pike    County    Agricultural    Sociey, 
Mississippi. 

M.D.  Pound 

Magnolia,  Miss. 

Wairen  County  Agricultural  Society, 

Charles  W.  Osbom. . . 

Warrensburgh,  N.  Y. 

New  York. 

Shenandoah  Valley  Agricultural  So- 

Edmund Pendleton. . 

Winchester,  Va. 

ciety,  Virginia. 

Dr.  W.J.  Heat 

Brucetown,  Va. 

J.C.  Baker 

Winchester,  Va. 

Jarvis  Jennings 

Millwood,  Va. 

Edwin  S.  Baker 

Winchester,  Va. 

Wabaunsee  County  Central  Agricul- 

William Colemau 

Eskridge,  Kan. 

tural  Society,  Kansas. 

William  Riuehart 

Do. 

George  Reynolds 

Do. 

Oswego  County  Agricultural  Society, 

Henry  L.  Davis 

Oswego,  N.  Y. 

New  York. 

P.M.  Newton 

Sandy  Creek,  N.  Y. 

Hiram  Walker 

Union  Square,  N.  Y. 

Thomas  H.  Austin  . . 

New  Haven,  N.  Y. 

Henry  Palmer 

Paris,  N.  Y. 

Tennessee  Central  Fair  Association, 

W.P.  Henderson 

Murfreesborough,  Tenn. 

Tennessee. 

Jersey  County  Agricultural  Society, 

Dr.  J.O.  Hamilton... 

Jersey ville.  111. 

Illinois. 

George  H.  Jackson . . . 

Do. 

William   Shepard 

Do. 

Steuben  County  Agricultural  Society, 

New  York. 
Watonwan  County  Agricultural  So- 

R. E.  Robie 

Bath,  N.  Y. 

W.  W.  Murphy 

Medelia,  Minn. 

ciety,  Minnesota. 

Moultrie  County    Agricultural   and 

G.  W.  Vaughan 

Sullivan,  111. 

Horticultural  Society,  Illinois. 
Rome  Agricultural  and  Mechanical 

E.  W.  Mills 

Do. 

Thomas  J.  Perry 

Rome,  Ga. 

Fair  Association,  Georgia. 

Tho8.W.  Alexander... 

Do. 

W^est  Virginia  Central  Agricultural 

Lee  Haymond 

Clarksburgh,  W.  Va. 

and  Mechanical  Society,  Virginia. 

R.  T.  Lownder 

Do. 

Thomas  S.  Spates.... 

Do. 

Dr.  W.  M.  Late 

Brideport,  W.  Va. 

Henry   Basscll 

Brown's  Creek,  W.  Va. 

Hall  County    Agricultural   Society, 

Dr.  M.  Stephenson . . . 

Gainesville,  Ga. 

Georgia. 

J.  E.  Redwine 

Do. 

Portage  County  Agricultural  Socie- 
ty, Ohio. 

H.  Y.  Beebe 

Ravenna,  Ohio. 

E.R.  Wart 

Do. 

John  Meharg 

Do. 

Chickasaw  County  Agricultural  So- 
ciety, Iowa. 

L.  J.  Young 

Chickasaw,  Iowa. 

H.  M.  Mixer 

New  Hampton,  Iowa. 

Buel  Sherman 

Fredericksburgh,  Iowa. 

Virginia  State  Agricultural  Society, 
Virginia. 

F.G.Ruffln 

Richmond,  Va. 
Do. 

Col.  William  C.  Knight 

Dr.  Wm.  T.Walker.. 

Dover     Mines,    Gooch- 
land, Va. 

Agricultural  and  Mechanical  Society 

Charles  C.  8h river... 

Cumberland,  Md. 

of  Alleghany  County,  of  Maryland, 

J.B.  H.Campbell.... 

Do. 

West  Virginia  and  Pennsylvania. 
Central  Farmers'  Club,  Delaware 

R.  L.  Gross 

Do 

M.  Hayes..   

Dover,  Del. 

J.  H.  Bateman 

Do. 

C.  H.  B.  Day 

Do. 
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Madison  County  Agricnltaral  Society, 
Indiana. 


Convention  of  Pomologists,  Michigan . 


State  Pomological  and  Horticultural 
Society  of  Michigan,  Michigan. 

Champaign  County  Agricultural  So- 
ciety, Ohio. 

Buchanan  County  Agricultural  So- 
ciety, Iowa. 

New  Hampshire  State  Agricultural 
Society,  New  Hampshire. 

Republic  County  Agricultural  Socie- 
ty, Kansas. 

Doylestown  Farmers*  Club,  Pennsyl- 
vania. 

Franklin  County  Agricultural  Soci- 
ety, Maine. 

Oxford  County  Agricultural  Society, 

Maiue. 
Iowa  County  Agricultural  Society, 

Iowa. 

Ephratah  Agricultural  and  Scientific 
Society,  Pennsylvania. 

Wai-saw  Horticultural  Society,  Illi- 
nois. 

State  Grange  of  Patrons  of  Hus- 
bandry, South  Caroliua. 

Illinois  State  Board  of  Agriculture, 
Springfield,  Illinois. 

Fayette  County  Agricultural  Society, 
West  Union,  Iowa. 


Committee. 


I.  R.  Holston 

William  Crun 

James  Halzlett 

M.G.Walker 

N.  G.  Tomlinson 

Thomas  Beckworth  .. 

H.  S.  Clubb 

Samuel  B.  Peck 

C.L.  Whiting 

W.  K.Kedzie 

W.  A.  Humes 

Lyman  J.  Curtis 

Dr.  George  Worue 

Jed.  Lake 

Hon. Samuel  N.Bell.. 
Hon.  Frederick  Smyth 
Gen.  Nathaniel  Hfuul. 
O.  A.  A.  Gardner 

T.  W.  Ti-ego 

H.  T.  Darlington 

D.  E.  Brower 

D.  H.  Knowlton    

L.  F.  Greeu 

P.  P.  Tufts 

Howard  D.  Smith 

A.  C.  T.  Smith 

J.  Root,  jr 

J.  C.  Clark 

A.  H.  Simpson 

W.H.Spera 

B.  Whitaker 

J.  W.  Hollo wbush.... 

Charles  Hay 

John  B.  Moore 

D.  W.  Aiken 

Benjamin  AUstou 

Jonathan  Pariam 

William  H.  Russell... 

A.  M.Garland 

Frank  McClintook  . . . 


Post-office  address. 


Anderson,  Ind. 

Do. 

Do. 
Pendleton,  Ind. 
Alexandria,  Ind. 
Perkinsville,  Ind. 
Grand  Haven,  Mich. 
Muskegon,  Mich. 

Do. 
Lansing,  Mich. 

Urbana,  Ohio. 

Independence,  Iowa. 

Do. 

Do. 
Manchester,  N.  H. 

Do. 
Hooksett,  X.  H. 
Belleville,  Kans. 

Doylestown,  Pa. 

Do. 

Do. 
Parmington,  Me. 
East  Wilton,  Me. 
Farmington,  Me. 
Norway,  Me. 
South  Paris,  Me. 
Marengo,  Iowa. 
Foote,  Iowa. 
Victor,  Iowa. 
Ephratah,  Pa. 

Warsaw,  111. 

Do. 

Do. 
Edgefield,  S.  C. 
Cokesbury,  S.  C. 
Georgetown,  S.  C. 
Springfield,  111. 

Do.' 
West  Union,  Iowa. 


Paper  31. 

Washington,  D.  C,  September  26, 1874. 

General:  The  following  is  submitted  as  my  report  upon  the  Mississippi  River,  in 
connection  with  the  establishment  by  you  of  a  "  danger-line  "  to  life  and  property  along 
its  entire  extent.  In  carrying  out  your  instructions  as  regards  the  collection  of  such 
information  as  may  be  of  vafiie  in  forecasting  rises,  and  for  other  kindred  purposes, 
great  care  has  been  used  in  placing  be'bre  you  such  data  only  as  appear  reliable. 

It  is  a  u»atter,of  regret  that  time  has  been  lacking  in  which  to  more  carefully  prepare 
the  appendices,  and  properly  arrange  and  elaborate  my  reiiort. 

Although  my  orders  carried  ino  only  as  far  north  a«  Le  Claire.  Iowa,  it  was  thought 
requisite  to  a  proper  elucidation  of  the  question  to  collate  as  many  data  as  possible  in 
regard  to  the  upper  river. 

Gauge-readings  at  Saint  Paul  for  six  years  show  the  following  stages  of  the  river : 
During  January,  February,  most  of  March,  and  December,  the  river  is  clotnxl  by  ice. 


Digitized  by 


Google 


CHIEF   SIGNAL-OFFICER.  731 

BreakiDgap  late  in  March,  the  river  daring  early  April  nnifbrmly  rises,  generally  reach- 
ing its  maximam  vearly  height*  and  falls  gradually  late  in  the  mouth.  During  May  it 
remains  at  a  stand,  or  gradually  falls.  June  and  July  the  fall  continues  slowly,  with 
slight  fluctuations.  In  Aagusl  it  is  generally  at  a  stand,  followed  by  a  very  gradual 
fall,  which  extends  through  September. 

October  at  a  stand,  and  gradual  fall,  geoerally  reaching  its  lowest  mean  stage  during 
that  month. 

November,  generally  at  a  stand,  with  light  rise  at  the  end  of  the  month  and  com- 
mencement of  December,  closing  by  ice  early  in  the  latter  month. 

Owing  to  the  peculiar  formation  of  the  banks  at  Saint  Paul,  no  damage  has  been 
done  to  the  city,  but  the  rise  overflows  considerable  ground  in  the  hot*  on  -lands  be- 
tween the  city  and  La  Crosse.  Fourteen  feet  and  six  inches  i%  fixed  on  as  the  point  at 
which  water  commences  to  damage  the  crops  and  houses  in  the  lower  grounds.  The 
"water  has  exceeded  this  height  asfollows  :  1867,  April,  eight  days ;  June,  thirteen  days; 
and  July,  sixteen  days;  18^,  April,  one  day;  Septeml^r,  eleven  days ;  and  October, 
four  days ;  1873,  April,  nine  days ;  May,  two  days  ;  and  June  tw^elve  days.  The  gauge- 
records  at  Rock  Island  indicate  that  similar  height  was  reached  during  1861,  1862, 
and  1870. 

The  lowest  water  is  stated  to  have  occuiTed  in  1861,  with  2  feet  in  channel,  and  the 
highest  in  1850,  it  then  standing  21.85  feet  above  low  water. 

From  an  examination  of  the  Rock  Island  record*,  it  is  evident  that  low  water  must 
have  occurred  in  1864,  the  water  standing  1.15  feet  lower  in  1864  than  18(il,  and  averag- 
ing for  September  0.83  foot  below  the  lowest  water  of  1861. 

General  Warren^s  observer  also  used  low  water  of  1864  as  zero.  The  high  water  of  the 
Upper  Mississippi  is  placed  by  steamboat-men  in  1851  or  1852 ;  1851  is  doubtless  the 
year,  as  the  water  reached  a  height  at  Saint  Louis  that  year  only  surpassed  by  1844. 

At  Prescott  the  Saint  Croix  River  empties  into  the  Mississippi,  and  on  the  west  side,  as 
far  down  as  Red  Wing,  Minn.,  in  1851,  the  county  was  overflowed  some  six  miles  in- 
land, and  to  a  depth  equal  to  six  or  eight  feet,  opposite  Fountain  City,  Wis. ;  iu  that 
year  the  country  was  covered  with  sixleet  of  water.  Winona,  Minn.,  was  overflowed, 
excepting  a  few  squares,  and  all  the  low  land  between  that  place  and  Saint  Louis  was 
ander  water. 

Concerning  La  Crosse  and  Dubuque  nothing  more  is  known  than  that  already 
learned  by  the  office,  giving  the  La  Crosse  range  at  15.50  feet,  and  Dubuque  at 
21.83  feet.  The  range  at  La  Crosse  will  probably  prove  greater  when  a  longer  record 
has  been  obtained.  Between  La  Crosse  and  Dubuque  a  considerable  portion  of 
bottom-lands  must  suffer,  during  unusual  floods,  in  common  with  other  parts  of  the 
river.  At  Clinton,  Iowa,  the  range  of  water  is  19.75  feet,  from  low  water  of  1864  to 
high  water  of  1870. 

At  Le  Claire,  Iowa,  owing  to  its  being  at  the  end  of  Rock  Island  rapids,  the  rani;« 
of  the  river  decreases,  being  but  13.08  feet.  The  highest  w^ater  occurred  April,  lb70, 
and  the  lowest  in  1864.  Ten  feet  above  zero  backs  up  Wapsipinicon  River  and  dam- 
ages farms.  Eleven  feet  overflows  some  roads.  Thirt^^en  feet  is  deterininf-d  as  being 
the  danger-line.  Thirteen  and  a  half  would  carry  away  four  flouiing-mills,  located  iu 
and  near  the  town.  Twelve  feet  has  been  reached  only  twice  since  1857,  twelve  feet 
two  inches  in  1862,  and  thirteen  ftet  one  inch  in  1870.  T^e  subject  of  interest  at  Le 
Claire  is  low,  and  not  high  water,  as  navigation  sufiera  seriously  from  low  water.  From 
this  point  to  Davenport,  fifteen  miles  below,  pilots  are  invariably  used,  owing  to  the 
nature  of  the  channel,  the  great  slope  causing  shallow  water  during  the  most  of  the 
year. 

At  low  water  in  1864,  there  were  22  inches  on  **  Campbeirs  chain,''  and  21  inches  on 
**  Rock  Island  chain,''  of  the  rapids.  Both  have  been  improved,  and  at  zero  there  is 
probably  2f4  inches  on  the  shallowest  chain  of  the  rapids.  At  Davenport,  the  foot  of 
the  Rock  Island  rapids,  observations  for  fifteen  years  have  been  taken,  and  they  give 
an  exceedingly  good  mean  of  the  river. 

These  observations  are  incorporated  in  this  report,  having  been  obtained  through 
the  courtesy  of  Gen.  John  N.  Macomb,  United  States  Engineer  Corps.  Nine  years  are 
reduced  from  a  hydrograph,  and  there  may  be  chance  errors,  but  certainly  not  enough 
to  effect  the  general  means. 

At  Rock  Island  the  river  g^lbrally  falls  until  near  the  end  of  February,  when  a  rise 
follows,  continuing  until  the  middle  of  March.  From  then  until  the  middle  of  April, 
sharp  rises  and  falls  occur,  the  rise  prevailing  and  continuing  to  about  the  middle,  the 
maximnm  of  the  year  usually  occurring  between  April  23  and  May  15. 

The  river  generally  falls  from  the  maximum  to  the  eu'l  of  September,  when  occa- 
sional rises  are  followed  by  a  falling  river  to  the  middle  of  December,  when  a  rise  fol- 
lows for  the  rest  of  the  year.  The  range  of  the  water  is  16.9C  feet,  from  0.25  foot  below 
zero  in  November,  1864,  to  16.71  feet  above  in  April,  1870. 

Ice-gorges  are  frequent  in  the  late  winter,  and  the  water  rises  very  high  at  such 
times  for  several  hours,  doing  or  threatening  considerable  damage.  On  March  10, 
1868,  the  water  rose  at  Rock  Island  bridge,  where  the  gauge  is  located,  from  12.2  feet 
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to  UOJ*.  ffj'it  when  ihtt  ^or^^e  broke ;  15  feet  on  the  g»nf^e  is  HeterwoDtd  m  the  ^^mxtf^tr^ 
Utte,    Tti«^  irat4;r  Hm  tieen  above  that  height  aevea  days  in  Id82,  Umr  4mj%  eb  1^66^  aod 

MrU'jm  /lay*  In  1K70. 

HfiirfA'Ay  any  flaifiage  {»  done  by  that  amonnt  cf  water  at  Darenport.  bat  eooMdevs- 
bl«9  tH'Jiun  U*i\nw,  A  dUtilh^ry  three  railee  below  Rock  Libind,  in  DliDois,  diacootioaed 
working  in  1>^0,  and  another  f<»ot  would  have  carried  the  baildiDg  a  way.  Id  thmt 
year  all  Uittfitn-land  Ixjtween  Davenfiort  and  Keokak  waa  overflowed.  At  BolEalo, 
Iowa,  part  of  the  t^iwn  waa  flooded  and  a  saw-mill  was  overflowed^  and  a  few  inebes 
more  of  water  woold  have  swept  it  away. 

Miin*mi\tift  Iowa,  was  partly  overflowed  in  that  year.  Of  the  five  mills  there  locsted 
two  wi'Tti  lbNHli'^1  and  discontinued  work,  and  one  the  water  Just  reached ;  two  aoath 
of  the  t4iwn  are  on  high  ground. 

KcittiHburgh,  111.,  was  partly  flooded,  and  one  saw-mill  was  overflowed  and  a 
gridt-milt  wuM  barely  touched. 

At  Ibirlintflon,  Iowa,  the  range  of  water  is  15.0  feet,  the  maximam  being  reached  in 
1H70.  The  l7iw  water  is  probably  ^hat  of  1864.  In  1870  no  great  damage  waa  done  to 
tlio  clt  V,  only  some  few  buildings  being  flooded. 

At  K«okiit,  Iowa,  the  range  of  water  is  21.48  feet,  from  low  water  of  November,  1873, 
to  high  water  of  1H51. 

Owitig  Ut  tho  Mloj)e  of  the  river  and  the  configuration  of  the  banks  no  harm  comes  to 
Keokuk  from  uny  tloo<is.  At  14.5  feet  the  river  is  liable  to  injure  the  Govemmeot 
daniH  and  improvements  b^Lbnck  water  and  washing  over.  The  river  has  been  above 
tliln  point  one  day  in  1H08,  one  day  in  18H9,  and  twenty-seven  days  in  1870. 

Tlie  Ntiige  of  low  water  at  this  point  is  of  peculiar  interest  to  the  steamboat-men,  aa 
during  v«;ry  low  water  all  freight  has  to  be  transshipped  over  the  rapidly  at  the  foot  of 
which  Keokuk  is  located. 

The  low  water  of  tH<{4  showed  4i  feet  in  the  Keokuk  Channel,  and  16  inches  at  the 
NlmlldweNt  point  on  the  rapidH. 

Till)  rJNe  on  the  rapids  in  about  two-thirds  of  that  experienced  at  Keoknk.  The 
range  of  the  water  in  13  feet  in  the  middle  of  the  rapids  against  21.4^  feet  at  Keokuk. 
Tlirouuli  tlie  conrteny  of  Major  A.  Hticknuy,  Corps  of  Engineers,  records  of  the  river  at 
Keokilk  from  1H<IH  to  date  are  incorporatml  in  these  appendices. 

The  Des  MoincH  Kiver  Joinn  with  the  Misaissippi  three  miles  below  Keokuk,  and  Just 
above  Warnaw,  111.  At  Warsaw,  111.,  there  ia  a  range  of  21.92  feet  from  low  water 
November  29,  1H73,  to  high  water  of  1851.  At  18  feet  the  water  overflows  some  bottom- 
hind,  wliieh  if*  increased  in  extent  vury  considerably  by  another  foot  of  water.  No 
flood  has  ever  injured  the  town,  which  is  on  a  considerable  bluff'.  Alexandria,  Iowa. 
a  mile  below  Warnaw,  would  suHer  considerably  from  water  above  19  feet.  The  water 
whieh  would  pndmbly  do  the  greatest  damage  would  be  a  floi»d  from  the  Des  Moinea 
in  etmjunrtlon  with  that  of  the  Mississippi,  and  could  scarcely  be  pretlicted  with 
aoeurury. 

At  (^uinoy,  III.,  sixty  miles  below  Warsaw,  the  water  ranges  from  low  water  1867  to 
high  wator*  1H51,20  iWt,  Damage  ft-om  high  water  is  sntfered  only  by  merchandise  on 
the  river- banks.  Sixteen  feet  wouhl  probably  damage  farms  and  property  in  the  bot- 
tom-grounds above  and  below  the  city.  The  wat»»r  waa  ulmve  this  point  five  days  in 
lHf»9  and  twolve  days  in  1H70.  The  high  water  of  1869  appears  to  have  been  the  reenlt 
of  a  ft'oshet  ft'om  the  Pes  Moines  River  on  the  very  top  of  th*^  rise  of  the  Upper  Missis- 
sippi, and  was  of  vory  short  duratitm.  At  Hannibal,  Mo.,  thirty  miles  below  Quincy, 
tlie  river  has  a  range  of  22.25  feet  from  low  water  of  1867,  and  of  November  30, 1872,  to 
high  water  1^51.  Fighteen  feet  probably  damages  farms  and  other  property  in  the 
lutttoms,  \vhil(«  any  sudden  rise  endangers  merchandise  on  the  banks.  The  water  has 
been  above  this  point  in  1H51,  4  feet;  1858,2.5  tVet,  and  very  probably  in  1869  and 
1870.  At  Louisiana,  twenty  miles  below,  the  river  ranges  20.5  feet  from  low  water 
I8<t7  to  high  wator  1851.  'fhere  is  a  large  area  of  low  land  in  this  vicinity  which  suf- 
fei>*  f^tMU  ovt«rlh»\v  at  12  fin^t  6  inehes  on  the  I^uisiana  gauge.  Such  stage  overflowa 
all  but  the  very  highest  ridgtui.  which  are  all  overflowed  at  18  feet.  A  levee  is  now  in 
course  of  construction,  whose  level  is  e<iua1  to  the  high  water  of  1851,  which  will  pro- 
tect the  givater  part  of  land  now  inundated.  The  low  portions  now  have  but  lew 
bous«^,  and  art*  but  little  cult! vat e<l,  being  chiefly  of  val^  and  nse  as  rangee  fi>r  cattle. 
Sixtv-nlne  mib\«i  IhOow  Louisiana  is  the  Illinois  River. %id  twenty-three  miles  Im»Iow 
the  llliutiis,  the  Missouri  and  Mississippi  unite.  The  Missouri  aflects  greatly  the  Mis- 
sissippi, as  is  shown  by  the  range  at  l^int  L«mis,  which  is  41.39  feet,  ranging  from  low 
water  of  IStUt  to  high  'water  of  June  1?M4.  This  range  closely  agrees  with  that  of  the 
Mis»H»uvi,  \\  Inch  at  Saint  Charles  is  40  ft»et,  and  Wtween  the  same  vears.  An  exaroina- 
tlon  of  the  itvonls  for  the  jMist  flO«H»n  years  shows  that  during  this  time  the  flood  of 
the  yrar  has  (Mim<«  entirely  fW>m  the  Missouri;  eleven  years  inclnding  the  very  heavy 
fitvibots  of  ISiiT  and  lSTO;'in  lSl>i»  it  came  fhim  tht»  IVs  Moinee,  Illinois,  and  Mij<^soari ; 
in  is*  I  fi^nu  the  Illinois  and  Mivmmri ;  and  in  1872  fi'om  M»a»>uri  and  upper  rivrr. 

It  stMMus  evident  that,  with  only  an  onlinary  stage  of  water  in  the  Mi«soon,no  flood 
fr»»m  lh»*  upiH'i  riNer  can  create  a  fresdiet  l>elow  the  mouth  of  the  MiseoaeipiM.     in  l?l3. 
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1866, 1867,  and  1370  a  rise  from  the  upper  river  k  ept  the  Mississippi  at  a  stand  a  little 
below  the  maximum  height  for  a  short  time. 

At  Saint  Louis  no  ordinary  flood  damages  any  property  except  articles  of  merchan- 
dise on  the  levee  hy  very  sudden  rises.  In  IH44,  however,  a  large  portion  of  the  most 
valuable  part  of  the  city  used  for  business  purposes  was  overflowed,  as  is  shown  by 
the  inclosed  map,  (Appendix,  No.  19,)  whereon  the  submerged  district  is  inclosed  by  a 
blue  line.  The  water-works,  elevator,  depot,  and  all  the  tracks  of  the  Iron  Mountain 
Railway  to  the  city  boundary  are  on  ground  then  overflowed.  Thirty  fuet  is  about 
the  point  where  the  water  commences  to  damage  the  buildings  in  the  city  proper. 
The  water  was  above  that  point  10  days  in  1862,  46  days  in  1851,  59  days  in  1844,  and 
a  number  of  days  in  1828  and  1845,  occurring  four  times  in  fifty  years,  and  for  a  period 
of  about  120  days.  From  Saint  Louis  down  to  the  month  of  the  Kaskaskia  River  there 
is  a  strip  of  land  subject  to  overflow  in  high  floods.  The  country  between  the  Kaskaskia 
and  Mississippi,  from  Evansville,  111.,  south  to  the  jnnction,  is  most  subject  to  over- 
flow.   The  danger-point  at  Saint  Louis  is  applicable  to  this  point. 

Between  Cape  Girardeau  und  Commerce  is  a  narrow  strip  of  land,  over  which,  dur- 
ing high  water,  an  immense  volume  pours  into  the  Saint  Francis  bottom-lands.  The 
water  probably  commences  running  in  at  29  feet  on  the  Saint  Louis  gauge.  From  this 
point  down  the  Humphreys  and  Abbot  map  has  been  copied  as  being  the  standard  au- 
thority, and,  for  convenience  of  reference,  to  show  the  country  liable  to  overflow. 

At  Cairo,  111.,  the  junction  of  the  Ohio  with  the  Mississippi  increases  the  range  of  the 
river  Ui  51.97  feet  from  low  water  of  1871  to  high  water  of  1867. 

At  39  feet  the  water  overflows  the  country  gravel  road  in  Kentucky  so  that  wagons 
cannot  use  it ;  41  feet  begins  to  overflow  the  country  generally  ;  and  45  feet  will  cover 
the  country  from  2  to  10  feet  deep  from  twenty  miles  up  the  river  down  to  Columbus, 
Ky.,  generally  extending  three  miles  back  from  the  river. 

The  country  in  rear  of  Cairo,  from  Mound  City,  below  Cache  River  to  Commerce,  at 
40  feet  is  overflowed.  At  47  the  water  commences  to  overflow  the  Missouri  side,  and 
is  considered  as  being  dangerous  to  the  levees  standing  around  Cairo.  The  water  has 
been  above  this  height  18  days  in  1858,  4  days  in  1859,  13  days  in  1865,  39  days  in  1867, 
and  8  days  in  1874. 

The  highest  water,  51.97  feet,  overflowed  three-fourths  of  the  country  south  of  Vienna ; 
and  from  Big  Bay  Creek  to  Cache  River  the  strip  of  country  directly  east  of  Cache  River 
over  which  the  Illinois  Central  runs,  Metropolis,  and  New  Liberty  were  above  over- 
flow. The  Ohio  during  lowest  stage  of  water  is  12.05  feet  deep  at  Cairo ;  6.23  feet  at 
month  Cache  River,  and  3.57  feet  ut  Mound  City.  The  depth  from  Cairo  to  Memphis 
is  about  5  feet  in  extreme  low  water. 

The  most  severe  flood  from  Cairo  to  Memphis  was  that  of  1867,  being  at  Cairo  17 
inches  higher  than  ever  before  known.  Point  Pleasant,  Mo.,  which  ia  situated  at  the 
foot  of  the  high  land  known  as  Big  Prairie,  was  overflowed  about  a  foot*in  that  vear. 

Osceola,  Ark.,  was  overflowed  almost  completely  in  1867,  the  first  stories  of  the 
houses  being  completely  iinder  water,  as  they  nearly  were  in  1874. 

All  of  Pecan  Point  was  submerged  in  1867,  but  a  few  thousand  acres  escaped  in  1874. 

The  danger-point  for  this  country  on  the  Cairo  gauge  is  placed  at  43  feet.  At 
Memphis  34  feet  is  the  danger-line.  Any  rise  above  this  point  is  certain  to  overflow 
the  Saint  Francis  country  directly  oppo.site  Memphis. 

The  first  water  in  1874  that  troubled  the  Memphis  and  Little  Rock  Railroad  was 
April  23,  when  the  Memphis  gauge  stood  at  34.7  feet.  The  water  stood  at  or  above  34 
feet  for  27  days  in  1858;  42  days  in  1859;  about  43  days  in  1867 ;  9  days  in  1869;  19 
days  in  1871 ;  and  36  days  in  1874. 

At  Helena  the  danger-line  iff  40  feet,  above  which  point  the  levees  of  the  surround- 
ing country  begin  to  show  signs  of  weakness.    The  water  has  stood  above  this  point  72 

days  in  1858,  87  days  in  1859,  about  16  days  in  1861, in  1862,  about  60  days  in  1867, 

and  78  days  in  1874.  The  water  which  has  overflowed  the  banks  of  the  Mississippi  at 
Cape  Girardeau  and  below  New  Madrid  into  the  Saint  Francis  Swamp,  is  here  forced 
back  into  the  river  and  returns  in  time  to  prolong  the  dangerous  stage  of  water  beyond 
the  period  it  is  usually  experienced  in  other  localities. 

On  March  13  Bass  Crevasse,  just  below  Lake  Providence,  3,000  feet  wide  and  6  feet 
deep,  formed,  the  water  being  41.60  ifeet  at  Helena  and  37.10  at  Lake  Providence. 
This  was  followed  on  March  15,  1874,  the  water  being  41.85  feet  at  Helena,  41.20  feet  at 
mouth  of  White  River,  and  37.20  feet  at  Lake  Providence,  by  the  levee  at  Bolivar  Land- 
ing, Bolivar  County,  Mississippi,  about  twenty-five  miles  below  White  River,  which 
broke,  forming  a  crevasse  1,900  feet  wide,  which  was  not  closed.  Crevasses  followed 
in  the  order  named :  On  March  20,  Cook's  Crevasse,  Mississippi,  four  miles  above 
Bolivar  Landing,  1,600  feet  wide  ;  it  was  not  closed  during  high  water  ;  Hushpuckana, 
one  hundred  and  forty  miles  below  Helena,  April  8 ;  BelPs,  Bolivar  County,  232  feet 
wide,  uot  closed  April  30 ;  Connelly's,  Catfish  Point,  April  28,  700  feet  wide,  3  to  12 
feet  deep  ;  Ashton,  La.,  date  unknown,  17,000  feet  wide ;  Maynard's,  450  feet  wide  ;  Mil- 
ler's, (small,)  both  near  Friar's  Point,  fifteen  miles  below  Helena,  on  May  10 ;  Friar's 
Point,  two  places,  (small,)  May  10;  Apparsou's,  above  Helena,  200  feet  wide,  May  18. 
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At  Jacksgpport,  Ark.,  on  the  White  River,  the  ratige  of  water  is  33.93  feet  from  low 
water  of  1872  to  high  water  of  1867.  The  high  water  of  this  year  failed  to  reach  the 
maxiranni  by  2.88  feet.  AtXiittle  Rock.  Ark.,  od  the  Arkansas  River,  the  range  of 
wat^r  is  32.30  feet,  from  low  water  1872,  to  high  water  1857. 

The  junction  of  the  Arkansas  and  W^hite,  a  few  miles  from  the  month  of  the  White, 
poiirs  out  their  entire  flood  through  that  channel,  giving  the  whole  rise  to  the  White 
River  gauge.   • 

At  mouth  of  White  River  the  range  of  the  river  is  slightly  increased,  heing  40.90 
feet,  from  low  water  of  1872  to  high  water  of  1867. 

The  water  of  this  year  reached  to  within  0.20  foot  of  1867,  and  probably  wonld  have 
exceeded  it  but  for  Hushpnckana  and  other  crevasses.  At  Lake  Providence,  Miss.,  the 
range  is  44.72  feet  from  low  water  of  1872  to  high  water  of  1862. 

At  Vicksburg  the  range  of  water  is  52.40  feet  from  low  water  of  1872  to  high  water 
of  1862. 

The  danger  to  the  levees  commences  at  41  feet.  The  water  has  been  above  thia 
height  138  days  in  1858,  113  days  in  1859,  in  1862,  in  1867,  27  days  in  1873,  and  90  days 
in  1874.  If  the  levees  were  all  in  good  condition  the  "  danger-line"  should  be  one  foot 
higher.  The  Northern  Louisiana  and  Texas  Railway,  from  Delta  to  Monroe,  ceased 
running  March  16,  water  on  Vicksburg  gauge  42.85  feet,  being  the  result  of  Baas  cre- 
vasse, nfty  miles  above. 

On  March  17^  1874,  the  water  being  at  43.05  feet  at  Vicksburg,  the  levee  opposite 
Grand  Gulf,  thirty  miles  below,  broke,  foniiiug  the  Hard  Times  crevasse,  1,50U  ^et 
wide  and  5  ifeet  deep. 

On  March  28,  water  44.10  feet  at  Vicksburg  and  41.15  feet  at  Natchez,  Glass  Cock^ 
Crevasse,  about  thirty  miles  below  Natchez,  mnde.  4.000  feet  wide  and  3  feet  deep. 

In  April,  dates  unknown,  crevasses  at  Diamond  Lake  Bend  6,000  feet  wide  and  H  feet 
deep  ;  at  Buckbridge,  above  Hard  Times,  800  feet  wide  and  5  feet  deep,  and  at  Water- 

Sroof,  April  17,  2,000  feet  wide  and  12  feet  deep,  made  between  Vicksburg  and  Red 
;iver.     Duriuc  this  time  the  water  stood  at  Vicksburg  from  44.10  feet  to  46.90  feet. 

At  Natchez  the  range  of  wat^r  increases  slightly,  bemg  52.70  feet  from  low  water  of 
1855  to  high  water  of  18.^)9.  The  **  danger-line  "  is' 40  feet.  The  water  has  been  above 
this  point  143  days  in  1851,  220  days  in  1858,  in  ia'i9,  1862,  1867,  1868,  1869,  1870,  1871, 
and  69  days  in  1874.  No  injury  results  to  Nat<»hez  short  of  46  feet,  and  even  then  only 
a  few  buildings  in  the  lower  town  are  inundated,  but  damage  is  done  at  an  earlier 
stage  to  levees  below  the  city. 

In  case  the  levees  were  in  good  condition  the  "  line  "  would  be  placed  2  feet  higher. 
That  it  probably  remains  thus  low  is  evident  from  the  Glass  Cock  Crevasse,  twenty 
miles  below,  4,000  feet  wide  and  3  feet  deep,  which  made  on  March  29,  the  water  height 
41.20  feet  at  Natchez.  At  Red  River  Landing  the  range  of  the  river  is  47.05  feet  from 
low  water  of  1872  to  high  water  of  1874,  the  range  being  increased  0.72  foot  this  year, 
caused  by  the  unprecedented  flood  of  the  Red  and  Ouachita  in  conjunction  with  that  of 
the  Ohio  River.  At  Baton  Rouge  the  range  of  the  river  is  35.95  feet  from  low  water  of 
1854  to  high  water  of  1874,  being  increased  this  year  0.27  foot  from  the  same  canaes 
that  produced  the  extraordinary  water  at  Red  River  Landing. 

The  "danger-line"  is  29  feet  on  the  gauge  at  Baton  Rouge.  The  water  ba«  been 
above  that  point  70  days  in  1851,  97  days  in  1852, 17  days  in  1853,  11  days  in  1872,  26 
days  in  1873,  and  90  days  in  1874.  If  the  levees  were  in  good  condition  the  "  danger- 
line  "  would  be  placed  at  30  feet. 

The  crevasse  opposite  Port  Hudson,  thirty  miles  above,  10,000  feet  wide  and  4  feet 
deep,  occurred  April  5  with  33.73  feet  water  at  Baton  Rouge  and  40.70  at  Red  River 
Landing.  McCullom's,  7  feet  deep,  two  miles  below  Baton  Rouge,  followed  on  April 
12,  43  feet  water  at  Baton  Rou^e. 

Bonnet  Carre  Crevasse,  1,600  feet  wide  and  15  feet  deep,  occurred  April  11,  with  42.65 
water  at  Baton  Rouge  and  zero  at  New  Orleans. 

On  April  16,  Grand  Levee  at  Moiganza,  sixty  miles  above,  broke,  the  water  being  at 
ita  maximum  (44.05  feet)  at  Red  River  Landing,  and  36.15  feet  at  Baton  Rouge,  making 
a  crevasse  6,000  feet  wide  and  10  feet  deep. 

Hickey*8,  1,800  feet  wide  and  10  feet  deep,  opposite  Baton  Rouge,  occurred  the  same 
day. 

At  Carrollton,  La.,  the  range  of  the  river  is  16.55  feet  from  low  water  of  1870  to  high 
water  of  1874,  by  which  the  range  was  increased  0.55  foot. 

At  New  Orleans  the  range  is  16.07  feet  from  low  water  of  1872  to  high  water  of  1874  ; 
the  range  was  this  year  increased  by  0.67  foot. 

The  danger-line  is  placed  at  2.50  feet  below  high  water  of  1871.  The  water  has 
been  al>ovt»  this  point  124  days  in  1849, 60  days  in  1851,  34  days  in  1858, 52  days  in  1859, 
58  days  in  1871, 15  days  in  1873,  and  67  days  in  1874. 

Belle  Chasse,  Greenwood,  and  Point  A'La  Hache  crevasses  occurred  about  April  13, 
with  water  0.4  foot  above  high  water  of  1871.  Any  rise  above  the  *•  danger-line,  occa- 
sions considerable  anxiety,  while  one  foot  above  it  occasions  serious  alarm.    The  levees 
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are  carefully  watched,  and  preparations  made  for  the  certain  danger  which  follows 
such  a  stage  of  water.  An  idea  as  to  the  extent  of  country  generally  covered  by  these 
floods,  the  source  whence  they  spring,  and  the  aniouiA  of  damage  done,  can  be  best 
conveyed  though  imperfectly,  by  outlining  the  flood  of  this  year,  which  has  proved 
one  of  the  most  remarkableon  record.  It  resulted  from  a  conjunction  of  the  freshets  of  the 
Ui>per  Ohio,  the  Red,  Arkansas,  White,  and  Onachita,  a  combination  considered  by 
Genenils  Humphreys  and  Abbot  as  almost  impossible.  In  regard  to  the  flood  of  the 
Mississippi  and  Arkansas,  they  say  (page  380,  Report  on  Mississippi  River,)  *' The  union 
of  the  greatest  floods  in  both  rivers  is  of  course  possible,  but  so  highly  improbable  as 
to  amount  to  a  practical  impossibility.'^ 

The  year  opened  with  the  Upper  Mississippi  and  Missouri  at  or  below  their  average 
de]ith,  a  c(mdition  which  most  fortuuately  continued  until  late  in  June.  The  Ohio  at 
Cairo,  in  January,  rose  to  18  inches  above  its  mean  monthly  stage,  an  excess  which 
was  increased  to  5J  feet  in  February,  ^  in  March,  and  8  feet  in  April.  Only  the  water 
of  the  Upper  Ohio  to  March  31  injuriously  aflccted  the  Mississippi  below  the  White 
River.  This  excess  of  water  came  almost  entirely  from  the  Upper  Ohio,  the  Tennessee 
and  Cumberland  remaining  at  or  below  their  mean  stage.  A  rise  in  the  Cumberland 
of  28  feet  from  March  18  to  23,  contributed,  however,  to  the  flood. 

At  Cincinnati  the  river  stood  8  feet  above  the  average  in  January,  3  feet  in  February, 
and  was  at  its  normal  mean  stage  during  March.  During  January  the  Wbite  River 
was  3  feet  al)ove  its  mean  monthly  depth.  It  fell  to  its  normal  condition  by  February 
20,  when  the  unusually  heavy  rains  of  that  date  caused  a  raise  at~- Jacksonport  of  12 
feet  in  two  days,  carrying  the  river  to  a  dangerous  stage,  which  was  maintained  with 
slight  fluctuations  until  the  last  of  March,  the  mean  depth  of  that  month  being  23.38 
feet,  13  feet  in  excess  of  its  normal  mean.  The  exces6ivo  raius  of  April  7  and  8  again 
caused  the  river  to  rise  rapidly,  and  continued  rain-fall  afterward  slowly  carri^  it 
to  its  maxiuium  yearly  height,  31.05  feet,  on  April  23. 

The  Arkansas  ra  need  at  about  a  foot  above  its  normal  stage  until  February  20,  when 
the  same  storm  whicu  aflected  the  White,  then  caused  a  rise  of  11  feet  in  two  days, 
leaving  it  at  a  very  high  stage,  from  which  it  only  fell  to  its  avorage  depth  late  in 
March,  then  to  be  raised  by  the  long-continued  raius  of  April  to  its  flood  height,  23.00 
feet,  on  the  25th  of  that  month. 

At  the  mouth  of  the  White  River  the  river  stood  in  January  4  feet,  in  February  1 
foot,  in  March  5  feet,  and  in  April  9  feet  above  the  monthly' mean  stages.  The  Red 
River  stood  in  January  7  feet  above  the  mean  depnb,  in  February  3^  feet,  in  March  9^ 
feet,  and  in  April  lOf  feet.  The  most  remarkable  feature  about  this  rise  was  its  steady 
manner  and  long  duration.  The  river  rose  constantly  from  February  2  to  April  4, 
sixty- two  days,  and  in  but  one  did  the  rise  equal  a  foot,  and  in  forty  subsequent  days 
the  entire  range  was  but  2  feet. 

It  is  more  than  probable  that  eve6  a  part  of  this  small  range  was  due  to  the  Wilson 
Crevasse,  a  short  distance  below  Alexandria,  and  minor  breaks  which  occurre<l  April  11. 

The  maxiuium  was  reached  May  8-10,  :i4.90  feet.  The  Ouachita  was  also  extremely 
high  during  the  same  months,  attaining  its  maximum  at  Monroe,  Louisiana,  on  April 
28,  standing  then  one  foot  higher  than  was  ever  before  known. 

The  experience  in  the  Yazoo  River  was  the  same  as  in  the  others  named,  the  stage  of 
the  river  during  freshets  always  depending  on  the  amount  of  water  obtained  by  over- 
flow from  the  Mississippi. 

The  stage  of  water  commenced  to  cause  anxiety  at  Memphis  on  March  9,  and  at 
Vicksburg  on  March  12,  the  stage  of  water,  together  with  the  conditions  of  the  tribu- 
taries of  the  Mississippi,  giving  promise  of  high  water. 

Alarm  commenced  at  Greenville,  Miss.,  the  last  of  February,  when  the  floods  of  that 
month  from  Arkansas  and  White  Rivers  were  felt.  By  March  10  the  conditions  of  the 
river  at  the  State  line  was  suflSciently  serious  to  cause  an  extended  and  thorough 
inspection  of  the  levees  by  Gen.  M.  Jelf.  Thompson,  state  engineer  of  Louisiana. 

On  March  13  Bass  Crevasse,  Louisiana,  3,000  feet  wide  and  6  feet  deep,  formed,  fol- 
lowed March  15  by  Bolivar  Landing,  1,900  feet  wide;  Cook^s,  (four  miles  above  Bolivar,) 
232  feet  wide,  March  20 ;  and  Glass  Cock's,  Louisiana,  4,000  feet  wide  and  3  feet  deep, 
March  29. 

Before  this  time,  however,  the  condition  of  afiairs  had  become  alarming.  Small 
crevasses  forming  everywhere,  from  Mouth  of  White  River  to  New  Orleans,  with  thoa- 
sands  of  acres  under  water  contiguous  to  the  crevasses  named. 

By  April  1  it  was  evident  that  the  freshet  would  equal,  if  not  exceed,  in  extent  and 
damage  any  ever  before  experienced,  a  large  extent  of  country  being  already  inun- 
dated, with  rises  that  day  of  21  inches  at  Cincinnati;  at  Nashville.  G  inches;  Saint 
Louis,  9  inches ;  and  at  a  stand  at  Shreveport.  In  addition,  the  unusual  raius  of  March 
27  to  31  rendered  a  continued  rise  certain.  A  very  slight  fall  gave  renewed  hope  early 
in  April  to  the  inhabitants  from  Cairo  to  White  River  that  the  worst  was  past.  From 
the  White  to  the  Red,  danger  continued,  while  from  the  Red  to  New  Orleans  the  danger 
daily  increased,  culminating  on  April  16  from  Red  River  Landing  to  New  Orleans. 
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Daring  April,  crevasses  had  followed  each  other  with  unnsaal  rapidity. 

The  extent  of  country  under  water  probably  has  not  been  equaled  during  the  past 
thirty  years.  • 

Greenwood,  Miss.,  was  entirely  submerged ;  the  water  being  higher  than  in  1867,  tb« 
standard  high  water.  As  this  place  is  located  on  ground  considerably  higher  than  the 
ordinary  level  of  the  Yazoo  bottom,  and  near  the  ontlying  bluffs,  it  is  certain  that  the 
whole  bottom  was  covered. 

As  regards  the  comparative  height  of  the  flood,  it  appears  that  from  Cairo  to  Memphis 
the  water  varied  from  43  inches  lower  at  Cairo  to  11  inches  lower  at  Memphis.  Tbia 
difference  appears  on  first  sight  to  be  an  extra<)rdinary  one.  It  is  evident  on  consid- 
eration that  of  the  water  above  46  feet  on  the  Cairo  gauge  fully  two-thirds  overraa 
the  right  bank  into  the  Saint  Francis  bottom.  Indeed,  during  1867,  the  river  for  some 
seventy  miles  was  said  to  have  been  from  ten  to  fifteen  miles  wide.  From  Memphis  to 
Helena,  the  variation  from  1867  was  very  slight ;  the  stage  of  water  being  the  same  at 
Helena  in  1867  and  1874. 

At  Helena,  however,  in  1862,  the  water  was  7  inches  higher  than  in  1874.  At  Jack- 
Bonport,  Ark.,  the  water  was  21  inches  below  that  of  1867.  At  Little  Rock,  Ark.,  the 
water  was  6.70  feet  below  that  of  1857  as  compared  with  1867  ;  the  variation  is  unknown. 

At  the  mouth  of  White  River,  this  year's  freshet  was  practically  the  same  as  1867 ;  being 
reported  as  only  0.20  foot  lower. 

From  White  River  down,  reliable  information  has  been  obtained  from  Mr.  Samuel  D. 
McVernon,  chief  engineer  of  levees  for  Bolivar  and  counties,  Mississippi,  to  the  efTect 
that  at  the  mouth  of  White  River  the  water  was  lower  than  1862 ;  but  from  there  to 
the  end  of  Catfish  Point,  Bolivar  County,  the  water  was  higher  than  ever  before 
known,  being  22  inches  higher  on  the  point.  The  height  of  the  water  grew  less  until 
at  Ben  Lomond,  opposite  Lake  Providence,  it  was  5  leet  lower.  The  gauge  at  Lake 
Providence  shows  it  to  have  been  3.89  feet  lower  at  that  point.  He  states  that  this  was 
caused  by  all  the  levees  on  the  opposite  side  of  the  river  having  been  broken  in  this 
and  former  years ;  giving  free  egress  for  the  river  into  Bayou  Macon  and  Tensas  River, 
Louisiana.  This  data  positive.  At  Vicksbnrg  the  water  of  this  year  was  5.40  feet 
below  1862,  and  2.02  feet  below  that  of  1867  ;  the  difference  being  accounted  for  by  facts 
given  above.  At  Natchez  the  difference  between  this  year  and  18;'»9  fell  to  3.84  feet 
below  1859,  and  1.11  feet  below  that  of  1867.  This  diminution  is  attributable  to  the 
high  ground  above  and  below  Natchez,  and  to  the  fact  that  the  levee •»  near  were  in 
good  condition,  so  that  no  considerable  crevasse  occurred  near  there. 

At  Munroe,  La.,  on  the  Ouachita,  the  river  was  one  foot  higher  than  ever  before 
known.     At  Shreveport,  La.,  the  water  of  this  year  was  2.75  feet  below  that  of  1859. 

At  River  Landing,  this  year  exceeded  the  freshet  of  1867  by  0.72  foot,  which  dimin- 
ished at  Baton  Rouge  to  0.27  foot  through  the  nnmerons  crevasses  between  the  two 
points. 

At  Carrollton,  the  water  of  1871  was  0.55  foot  below  this  year,  and  at  New  Orleans 
0.67  foot  below. 

In  order  that  forecasts  for  future  floods  can  be  correctly  made,  attention  is  called  to 
certain  peculiarities  in  the  rise  and  fall  induced  by  the  immense  reservoirs — the  Saint 
Francis  and  Yazoo  bottoms.  In  1858,  the  highest  stage  of  the  river  was  reached  at 
Cairo,  on  June  21  and  22, 50.56  feet,  when  the  river  fell  steadily.  The  stage  at  Memphis 
closely  followed  that  at  Cairo;  attaining  it«  maximum  on  the 23d.  Helena  is  seventy 
miles  below,  and  the  maximum  would  naturally  be  expected  June  24 ;  the  river,  how- 
ever, rose  steatlily  from  43.1  feet  on  the  2:M  to  49.00  feet  on  July  2,  where  it  stood  notil 
July  7.    By  July  5  the  water  stood  at  31.46  feet,  a  fall  of  17.54  feet. 

In  1859,  at  Cairo,  the  record  is  wanting  to  March  21,  when  the  river  stood  at  44.26, 
rising  after  that.  The  maximum  was  evidently  attained  a  week  or  mare  before,  as  the 
maximum  was  reached  at  Helena  on  March  22.  At  Cairo,  the  water  rose  steadily  from 
March  21  to  April  1,  (36.2,)  while  Helena  as  steadily  fell  until  April  7 ;  Helena  rose 
steadily  from  May  9  to  May  22,  while  Cairo  had  exf»erienced  in  corresiionding  time  a 
decline  of  11.67  feet.  In  1861,  the  highest  water  at  Helena  occurred  May  2,  41.86  feet, 
against  44.16  feet  at  Cairo  on  April  24.  Cairo,  in  the  mean  time,  had  fallen  *J.42  feet.  la 
1§72,  Cairo  received  its  maximum  water,  40.2(0  feer,  April  19  and  20,  while  Helena*s  was 
on  April  26,  39.03  feet.  In  1873  the  Cairo  high  water  was  April  12,  41.60  feet;  that  at 
Helena  April  20-22,  39.70  feet,  when  Cairo  had  declined  2.4  feet.  In  1874,  the  max- 
imum stage  occurred  at  Cairo,  April  26,  48.37  feet ;  while  that  at  Helena  foUowed  only 
on  May  1 1,  45.82  feet ;  Cairo  then  having  fallen  2..39  feet.  Due  allowance  in  these  state- 
ments has  been  made  for  the  time  necessary  for  the  water  to  travel  from  Cairo  to 
Helena,  three  days  for  the  three  hundred  and  eighteen  miles. 

The  lateness  of  the  Helena  high  water  depends  on  the  stage  of  the  river,  being  in 
these  instances  three  days  later  for  40  feet  at  Cairo  ;  five  to  six  days  for  43  feet ;  twelve 
days  for  48  feet  and  above.  In  other  words,  the  amount  of  overflow  from  the  river 
into  Saint  Francis  Swamp  determines  the  date.  For  the  first  ten  miles  west  from  Mem- 
phis, in  U67,  the  bottom  averaged  5.6  deep,  while  from  west  of  the  ridge  at  the  end  of 
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the  tenth  mile  of  the  Memphis  and  Little  Rock  Railway,  to  Madison,  forty  mile«,  th»3 
depth  was  much  greater,  as  indicated  by  the  hiojh  water-marks  of  1871  and  1S74. 
Tli«»re  was  probably  an  average  depth  of  7  feet  from  Memphis  to  Madison  in  l?i74. 
Vicksbnrg  gauge  was  mmilarly,  although  less  affected,  by  the  Yazoo  bottom.  In  IriS-^, 
the  high  water  waa  probably  nine  days  late  ;  in  1?*72,  three  days;  in  1873,  two  days  ; 
and  in  1874,  four  days  later.  The  date  of  high  water  in  IBoS  is  so  complicated  by 
crevasses  that  it  could  be  exactly  determined  only  by  more  time  than  can  be  spared  to 
the  (lUO^tion.  Crevasses  also  affect  somewhat  the  rise  and  fall.  The  crevasse  at  Bo- 
livar Landing,  March  15;  Cook's,  March  *20;  and  Point  Lookout,  March  13.  affecteil  the 
readings  of  the  Lake  Providence  gauge,  there  being  a  rise  of  only  0.*27  foot  in  eight 
days,  against  1.80  foet  at  mouth  of  White  River;  the  exact  fluctuations  are  unfor- 
tuiiateh'  wanting,  owing  to  the  lack  of  gauge-reading  for  six  days  at  mouth  of  White 
River,  which  had  to  be  arbitrarily  interpolated. 

The  fall  of  1.35  feet  at  Baton  Rouge  on  April  17,  against  a  rise  of  0.50  foot  at  Red 
River  Landing,  of  the  day  previous,  shows  the  marked  effects  of  Morganza,  Hickey, 
^IcCulloch,  and  Port  Hudson  crevasses. 

The  crevasse  of  Belle  Chasse,  April  9;  Bonnet  Carre,  April  11 ;  Greenwood,  April  11, 
and  other  minor  one«,  caused  a  fall  of  one  inch  at  New  Orleans,  May  8,  and  a  stand  for 
four  subsequent  days. 

Although  correct  forecasts  for  the  river  will  be  pro<lnctive  of  most  happy  results, 
yet  the  dissemination  of  speedy  and  correct  information  as  regards  the  stage  of  water 
in  the  various  rivers  will  yet  prove  a  far  greater  good,  as  every  intelligent  man  ah)ug 
the  river  is  able  to  estimate  the  rise  at  his  own  plantation  when  this  general  informa- 
tion is  added  to  his  local  knowledge  and  experience.  A  knowledge  as  to  range  of  the 
riv<fr  is  almost  entirely  unknown  amo:ig  those  really  most  con(!erncd  in  possessing  it; 
savf  a  few  educated  gentlemen  who  have  investigated  the  subject,  and  a  small  pro- 
portion of  the  steamboat-men,  but  little  knowledge  is  had  on  this  point.  This  need 
has  been  constantly  recognized  by  the  office  in  the  publication  of  the  New  Orleans 
river  stage  below  high- water  mark.  The  real  knowledge  desired  during  high  water  • 
is  the  proximity  of  the  watei*  to  some  well-known  high- water  mark. 

The  office  is  able  to  extend  in  a  continued  permanent  form,  at  no  additional  expense, 
this  information  by  adding  it  to  the  river-bulletin  which  is  issued,  so  that  whenever  it 
is  placed  in  the  hands  of  any  person  all  needful  data  will  be  before. him.  If  adopted. 
New  Orleans  sho'ihl  report  from  low  water,  \yhich  will  obviate  the  necessity  of  any 
special  note  on  that  station. 

The  establishment  of  any  tixed  '*  line  "cannot  meet  the  many  and  varying  conditions 
of  the  river;  but  such  reliable  data  will  enable  parties  interested  to  base  their  calcnhi- 
tions  on  this  information,  and  conform  its  position  to  their  particular  locality,  whether 
above  or  below  the  general  level  of  the  country.  Appendix  No.  21  shows  the  form  and 
kind  of  data  referred  to.  The  old  zeros  at  Davenport,  Keokuk,  and  Warsaw  are 
retained,  as  being  so  well  known  to  every  river-man  in  the  country. 

Accompanying  the  report  are  transmitted  the  gauge  reports  of  twenty-eight  sta- 
tions, from  IHGO  to  1874,  so  arranged  as  to  show  readily  the  constitution  of  any  rise  or 
fall  from  its  commencement  to  its  termination. 

It  is  more  than  probable  that  errors  of  some  kind  have  crept  into  the  report  through 
possibly  incorrect  data  or  hasty  and  imperfect  conclusions.  In  many,  indeed  most 
ca-Hes,  conflicting  information  was  received,  which  had  to  be  duly  weighed  and  valued 
at  its  proper  worth.  The  lack  of  positive  data  outside  of  the  regular  signal-service  and 
engineer  stations  is  surprising.  Acknowledgment  is  due  to  the  city  engineers  of  Saint 
Louis  and  Memphis  for  valuable  information  extended,  as  well  as  to  the  several  ob- 
servers of  the  Engineer  Corps  at  gauge-stations.  To  Colonel  J.  Shaler  Smit'i,  Engineer 
Baltimore  Bridge  Company,  is  due  thanks  for  the  reading  at  Saint  Charles,  AIo.,  which 
shows  so  clearly  the  actual  effect  of  the  Missouri  on  the  Mississippi. 

From  Colonel  Tayler,  Cairo  Improvement  Company,  Cairo,  111.,  wxw  obtained  a 
series  of  river-observations  at  that  point,  extending,  with  few  breaks,  from  1858  to 
1868,  which,  although  not  continuous,  proved  most  valuable.  It  is  the  best  and  most 
extensive  individual  record  on  the  river.  Mr.  James  B.  Miles,  of  Helena,  who  has  de- 
voted his  leisure  for  years  to  the  study  of  the  river,  contributed  data  in  regard  to  the 
floods  at  that  point,  which  will  prove  valuable  to  any  person  interested  in  elucidating 
the  question  of  the  effect  of  the  Saint  Francis  Swamp  as  a  reservoir  for  preventing 
future  disastrous  floods.  Free  use  has  been  made  of  the  materials  contained  in  the 
standard  work  on  this  que^stion,  Humphreys  and  Abbot's  most  valuable  report,  as  also 
of  data  in  the  various  official  reports  of  minor  importance.  The  establishment  of  a 
gauge  at  the  point  where  the  Cairo  and  Fulton  Railway  crosses  the  White  River,  a 
Tittle  below  Jacksonport,  and  also  at  Chattanooga,  Tenn.,  will  furnish,  together  with 
present  reports,  much  valuable  information  during  dangerous  seasons.  The  rise  which 
proved  injurious  this  year  from  Cairo  to  mouth  of  W^hito  River  was  cirried  to  its 
greatest  height  by  an  unexpected  addition  from  the  Tennessee,  when  the  danger 
seemed  past.   Readings  should  be  made  on  the  White  River  from  February  1  to  April  1, 
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and  on  the  Tennessee  from  Fehrnary  1  to  April  15:  Reports  from  Chattanooga  during 
the  low-water  season  would  also  prove  valuable  to  commercial  interests,  and  are 
recommended. 

Ill  regard  to  the  depth  of  water  at  low-water  mark  on  the  Lower  Mississippi,  or  in- 
deed scarcely  any  point,  nothing  definite  can  be  given,  as  the  depth  is  never  the  same 
for  two  consecutive  weeks. 

1  am,  respectfully,  yours, 

A.  W.  GREELY, 
First  Lieutenant  Fifth  Cavalry j  A.  S,  O,  and  Inspeefvr, 
The  Chief  Signal-Officer  of  the  Army. 


Paper  32. 

Saint  Louis,  Mo.,  July  7, 1P7-I. 

General  :  I  have  to  submit  the  following  report  concerning  the  "danger-line''  pro- 
posed to  be  established  on  the  Missouri  River : 

At  Omaha,  the  river  becomes  daugerous  to  property  when  it  attains  a  level  of  16  feet 
above  the  zero  in  use,  the  low-water  mark  of  1807.  Between  Omaha  and  Plattsmouth, 
the  propertv  first  to  be  injured  consists  of  the  farms  on  the  bottom-lands,  which  are 
mainly  on  the  east  side  of  the  river.  On  the  map,  inclosure  No.  1,  inclosed  in  red  lines, 
(broken  when  the  exact  line  of  blufis  is  not  definitely  known  to  the  inspector,)  is  shown 
the  country  covered  by  the  flood  of  June,  1844,  which  covered  the  whole  country  from 
bluff  to  bluff,  except  the  small  sections  blocked  out  in  red  ink.  On  the  west  side  of  the 
river,  the  Burlington  and  Mitisouri  River  Railroad,  in  Nebraska,  has  been  lately  boiii 
over  cousidcrable  ground  covered  by  the  flood  of  April,  1807. 

The  ground  covered  during  1867  is  shown,  where  definitely  known,  by  blue  lines.  A 
large  extent,  which  was  probalily  covered,  is  omitted  as  being  unauthenticated  by  care- 
ful observers.  The  difference  ^)et ween  the  height  of  the  floods  of  1844  and  1867  could 
not  here  be  determined,  accounts  varying  from  1  to  10  feet.  Probably  the  flood  of  IryU 
was  3  feet  higher  until  the  mouth  of  the  Kaw,  or  Kansas,  was  reached. 

At  Plattsmouth,  the  danger-line  may  be  fixed  at  11  feet  6  inches  above  the  present 
zero,  an  imaginarv  low-water  mark. 

It  is  recommended  that  the  zero  of  the  gauge  be  set  at  low -water  mark  of  December 
e,  1"^73,  5  feet  1  inch  below  the  present  zero. 

On  November  10, 1865,  a  simultaneous  gorging  of  the  Missouri  and  Platte  Rivers  car- 
ried the  river  down  to  7  feet  10  inches  below  zero,  but  it  lasted  but  about  an  hoar. 

The  damage  from  high  water  between  Plattsmouth  and  Saint  Joseph  would  be  con- 
fined almost  entirely  to  the  east  side  of  the  river,  consisting  of  farms,  and  a  portion  of 
the  Hannibal  and  Saint  Joseph  Railway.  The  blocks  marked  oat  in  red  ink  in  tbis 
district  show  sections  never  yet  overflowed. 

The  Platte  River,  which  unites  with  the  main  river  at  Plattsmouth,  is  a  most  impor- 
tant and  large  contributor  to  the  floods.  The  river  at  times  risea  very  rapidly,  swelling 
the  Missouri  4  and  5  feet  at  times  in  a  day.  A  special  observer  at  Fort  Kearney,  two 
hundred  and  fifty  miles  from  the  mouth,  would  insure  the  earliest  premouitions  of  a 
rise.    Telegraphic  facilities  are  ample  at  Kearney. 

At  Saint  Joseph,  the  danger-line  can  be  fixed  at  15  feet  6  inches  above  the  present 
zero,  or  at  95.70  teet  of  the  bridge-gauge.  It  is  recommended  that  the  zero  be  changed  to 
low  water  of  December  11,  1873,  3.45  feet  below  the  present  zero,  76.75  feet  of  the 
bridge-gauge. 

Between  Saint  Joseph  and  Leavenworth,  the  same  kind  of  property  is  liable  to  in jary 
from  high  water — farms  in  the  bottoms,  and  the  railways  in  isolated  places. 

The  danger-line  at  Leavenworth  is  15  feet  8  inches,  above  the  zero  of  the  pseeeat 
gauge,  or  24  feet  of  the  fort-gauge.  The  present  zero  marks  no  definite  point,  and  is 
determined  from  a  number  of  comparative  readings  to  be  5  feet  4  inches  above  the  zero 
of  the  fort-gauge,  which  is  low  water  of  November  30,  1871.  The  present  gauge  is  not 
correctly  scaleil,  owing  to  changea  from  its  original  position.  The  zero  should  be 
changed,  and  the  gauge  properly  scaled  during  the  low  water  of  this  year. 

Between  Le  ivenworth  and  Kansas  City,  the  amount  of  land  subject  lo  overflow  is 
very  small,  and  the  property  endangered  almost  entirely  farms. 

At  Kansas  City  the  danger-line  is  21  feet  above  the  present  zero.  The  lowest  water 
known  wa8  J  muary  6, 1874, 1  inch  below  the  present  zero.  Opposite  Kansas  City,  as 
fcibown  on  map,  (eticlo-ed,  number  I,)  a  considerable  strip  ot  land  was  overflowed 
through  a  slough,  ranging  in  slough  from  4  feet  to  10  feet  deep,  and  on  other  jRoaud 
up  to  4  feet.  A  similar  overflow  of  less  extent  prevailed  in  1873.  Between  Kanffaft 
Ciry  and  Lexingtmi,  farms  only  sutter  from  high  water.  There  is  but  little  land  aab- 
ject  to  such  overflow  until  Camden  is  reached,  when  frt>m  18  feet  up  (of  K.  C.  gauge) 
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the  country  coramencea  to  overflow,  reaching,  by  20  feet,  Crooked  River.  Not  much 
land  is  covered  until  over  20  feet  is  reached,  ow^iug  to  the  peculiar  coufiguratiou  of  the 
country. 

The  Saint  Joseph  and  Lexington  Railway,  lately  built,  would  Buffer  from  21  feet 
upward. 

At  Lexington,  the  danger-line  is  21  feet  above  the  present  zero,  and  24  feet  6  inches 
would  drive  out  all  settlers  between  Camden  and  Crooked  River.  The  zero  of  the 
gauge  is  low  water  of  1861.  Between  Lexington  and  Brunswick,  there  is  considerable 
bottom-land  farms,  which  22  feet  and  above  would  overflow. 

At  Brunswick,  the  zero  is  an  assumed  poiut,  aud  its  reference  to  the  high  or  low 
water  of  any  year  is  unknown. 

ProbaVdy  12  feet  would  equal  the  high  water  of  1867,  which  covered  considerable 
countrj-  between  Brunswick  and  Booneville,  as  shown  on  the  map.    (Enclosed,  1.) 

Eleven  feet  is  fixed  on  as  the  point  above  which  damage  to  farms  will  ensue. 

At  Booneville,  the  danger-line  is  fixed  at  23  feet  above  the  present  zero,  low  water 
of  December  1,  1872. 

Between  Booneville  and  Jefferson  City,  a  moderate  amount  of  country  is  subject  to 
overflow,  the  property  to  be  aflected  consisting  of  farms. 

At  Jefferson  City,  the  danger-line  is  fixed  at  22  feet  above  the  zero,  low  water  of  1867. 

No  country  to  any  amount  has  been  overflowed  since  June,  1844  ;  the  blufts  approach- 
ing near  the  river  and  the  bottom-lands  being  much  higher  than  above. 

At  Herman,  the  danger-line  is  fixed  at  16  feet  above  the  zero,  low  water  of  January 
21, 1874. 

Along  the  whole  river,  the  inspector  could  learn  of  no  property,  other  than  farms  and 
road-beds  of  railways,  as  being  in  danger  of  iujury  from  floods. 

It  is  recommeniled  that  a  special  river-station  be  opened  at  or  east  of  Fort  Riley, 
where  the  Republican,  the  most  considerable  of  its  tributaries,  empties  into  the  Kaw. 

The  inspector  was  desirous  of  analyzing,  as  far  as  practicable,  the  proportion  of 
water  coming  from  each  river;  but  the  task  would  require  much  more  time  than  he 
believes  the  Office  would  think  needful. 

It  is  firmly  believed  that  at  least  half  the  wat*>r  above  low-water  mark  of  the  Missouri 
is  received  below  Omaha,  and  that  the  probable  rise  can  be  predicated  from  the  amount 
of  ratn-fall  in  each  section.  It  is  recommended  that  a  rain-gauj^e  b^  furnished  each 
special  observer,  aud  the  amount  of  rain-fall  reported  with  the  river. 

Nothing  has  bepn  said  in  regard  to  the  depth  of  the  river  at  low  water;  the  channel 
and  depth  are  continually  changing,  and  nothing  reliable  can  be  furnished  by  any  one. 
I  am,  respectfully,  yours, 

A.W.GREELY, 
First  Lieutenant  Fifili  Cavalry,  A.  S,  0.  and  Inspector, 

The  Chief  Sigval-Officbr  of  the  Army. 


Paper  33. 


Boston,  Mass.,  Oot4}ber  19, 1874. 

GhSNERAL :  I  have  the  honor  to  submit  the  following  report  upon  the  "  danger-line  "  of 
the  Ohio  River  from  Cincinnati  to  Paducah,  Ky. 

At  Cincinnati  it  is  placed  at  50  feet  above  the  zero  ordinarily  used,  that  of  the  gauge 
at  the  city  water-works.  At  that  point,  the  water  commences  overflowing  the  lower 
part  of  the  city  ;  the  area  increasing  but  slowly  as  the  water  rises. 

Observations  taken  at  6  a.  m.  and  6  p.  m.  each  day  since  June  1,  1858;  are  enclosed, 
having  been  obtained  from  the  city  water-works  of  Cincinnati. 

From  them  it  appears  that  the  water  has  attained  a  height  of  50  feet  or  more,  as  fol- 
lows: l'^59.  nine  clays,  (February  7,  April  1,  May  1 ;)  1862,  nine  days,  (January  7,  April 
2;)  186.5,  nine  clays,  (March  6,  May  3;)  1867,  nineteen  days,  (February  7,  March  12;) 
1870,  seven  days,  (all  January;)  making,  in  all,  fifty-three  days  in  sixteen  years. 

Damage  is  occasionally  done  to  merchandise  on  the  levees  by  sudden  rises  of  10  feet 
or  more  in  twenty-four  hours.  Such  have  occurred  in  sixteen  years  as  follows:  1859, 
February  17-18,  29  feet  5  inches  to  .39  feet  11  inches;  September  20-21,  3  feet  3 
inched  to  15  feet  7  inches,  (7  feet  3  inches  occurring  in  12  hours;)  December  6-7,2.5 
feet  1  inch  to  35  feet  2  inches:  1860,  April  11-12,  23  feet  6  inches  to  34  feet  9  inches  ; 
November  1-2,  10  feet  to  23  feet  4  inches,  (9  feet  8  inches  of  it  in  12  hours;)  1861, 
September  29-30,  8  feet  5  inches  to  29  feet  5  inches,  (11  feet  I  inch  in  12  hours  and 
26  feet  2  inches  in  36  hours;)  1862,  April  9-10,  29  feet  10  inches  to  42  feet  5  inches; 
1864,  May  17-18,  21  feet  1  inch  to  31  feet  5  inches;  1865,  February  25-26,  25  feet  ; 
4  inches  to  36  feet ;  May  26-27,  29  feet  1  inch  to  39  feet  11  inches,  (8  feet  1  inch  in 
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12  Lours;)  December  21-22,  22  feet  11  inches  to  34  feet  2  inches,  (6  foet  P  inches  in 
21  hours;)  1806,  March  12-13,  17  feet  4  inches  to  30  feet  10  inches,  (7  feet  5  inches 
in  12  hours;)  July  25-2G,  9  feet  to  19  feet  5  inches,  (6  feet  1  inch  in  12  hours;)  l*^, 
February  14-15,  29  feet  8  inches  to  40  feet ;  1868,  January  6-7,  24  feet  10  iiiches 
to  35  feet  2  inches ;  June  17-18,  13  feet  7  inches  to  24  feet  1  inch ;  1870,  April  W- 
21,27  feet  3  inches  to  38  feet  4  inches;  1871,  January  17-18,  10  feet  7  incbeeto  -20 
feet  10  inches;  1872,  April  9-10,20  feet  to  37  feet  5  inches,  (14  f«^t  3  inches  in  12 
hours;)  lc?73,  February  6-7,  18  feet  4  inches  to  28  feet  9  inches;  in  all,  twenty  times. 

The  most  notable  continued  rise  was  from  September  29  to  October  1,  1861, 11  feet  1 
inch  in  12  hours,  21  feet  in  24  hours,  26  feet  2  inches  in  36  hours,  30  feet  1  inch  in  4^^ 
hours,  and  32  feet  1  inch  in  60  hours.  This  is  followed  in  iujportance  bv  those  of  Jan- 
uary 19  to  20,  1859,  21  feet  9  inches  in  60  hours  ;  Jtanuary  15  to  17,  1870,  *21  feet  5  inches 
in  60  hours  ;  and  May  25  to  27,  1865,  17  feet  1  inch  in  48  hours. 

At  Louisville,  Ky.,  the  range  of  water  is  39.66  feet  from  low  water  of  1856  to  high 
water  of  1832. 

The  "danger-line"  is  fixed  at  24  feet,  although  the  amount  of  property  injured  by  25 
feet  is  very  small. 

The  river  has  stood  at  24  feet  or  more,  19  days  in  1859 ;  33  days  in  1867  ;  and  3  dayi 
in  1874  ;  in  all,  three  times,  and  55  days,  in  the  last  sixteen  years. 

Enclosure  No.  2  is  a  map  of  Louisville,  whereon,  in  red.  figures,  is  marked  the  height, 
with  reference  to  the  city-datum,  which  is  identical  with  the  zero  of  the  river  or  canal 
gauge,  from  which  can  be  seen  the  amount  of  territory  which  would  be  flooded  by  any 
particular  height  of  water.  The  data  were  furnished  through  the  courtesy  of  Mr. 
Thomas  P.  Shanks,  City  Engineer  of  Louisville. 

At  Evansville,  Ind.,  the  range  of  water  is  49  feet  from  low  water  of  1856  to  high  water 
of  1832. 

The  "danger-line"  is  placed  at  34  feet.  The  water  has  stood  at  or  above  snch  point 
in  1832,  1847,  1856,  ia59,  18i)7,  1870,  3  days  in  December,  1873,  and  36  days  in  1874. 

This  height  (34  feet)  injures  corn-crops  either  in  field  or  crib.  The  corn  is  usually  in 
crib  from  December  to  February,  sometimes  longer.  The  bottom-lands  are  very  level, 
and  extend  back,  in  many  places,  from  twelve  to  fifteen  miles,  both  above  and  below 
Evansville. 

Forty-two  feet  would  damage  a  great  many  dwellings  along  the  river.  Forty-fonr 
feet  would  flood  all  the  bottom-lands  between  Evansville  and  Paducah,  and  wonld  snb- 
merge»2  or  3  feet  many  of  the  houses  in  Leavenworth.  At  Evansville,  there  is  always 
a  large  amount  of  freight  on  the  levee ;  but  Uie  merchants  are  better  informed  by  pri- 
vate telegrams  than  they  can  be  b^  official  ones,  as  dispatches  are  received  every  • 
evening  trom  all  quarters  that  can  in  any  manner  seriously  affect  the  river  at  that 
point.  The  Wabash,  which  empties  into  the  Ohio  some  twenty  miles  below  Evansville, 
sometimes  affects  the  river  very  greatly.  In  1867,  the  river  at  Evansville  reached  its 
height,  March  16, 11  inches  below  the  high-water  mark  of  1832;  at  Shawneetown  it  was 
reported  8  inches  higher  than  the  flood  of  1832. 

At  Evansville,  the  river  opposite  Locust  street  was  6  feet  deep  at  low  water  18C7, 
and  opposite  Main  street  3  feet  deep.  Changes  are  constantly  occurring  in  the  bed  of 
the  river,  and  no  standard  figures  can  be  given  for  depth  in  channel. 

At  Paducah,  Ky.,  the  range  increases  to  53  feet  through  the  Wabash,  Cumberland, 
and  Tennessee  Rivers,  from  low  water  of  1857  to  high  water  of  1867.  The  line  of  high 
water  has  been  marked  on  the  gauge  at  51  feet,  through  an  error  of  the  painter,  who 
promised  the  observer  that  he  would  correct  it. 

The  "danger-line"  is  fixed  at  40  feet  on  the  present  gaugft.  The  wat«r  has  been 
above  that  point  twenty-nine  days  during  the  present  year.  The  injury  done  is  mainly 
to  farms  and  crops  in  the  low-lands. 

The  importance  of  a  station  on  the  Tennessee  River  for  the  portion  of  the  Ohio  be- 
tween Paducah  and  Cairo  has  been  pointed  out  in  my  report  on  the  Mississippi  River. 
Attention  is  called  to  the  remarks  therein  made. 
I  am,  respectfully,  yours, 

A.  W.  GREELY, 
First  Lieutenant  F\fth  Cavalry,  J.  8,  O,  and  Inipectm: 

The  Chief  Signal-Officer  of  the  Army. 
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Paper  44. 

War  Departmknt,  Office  of  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture, 

Washington^  D,  C,  Saturday,  May  30, 1874. 

special  river  report. 

Daring  the  past  twenty-fonr  hours  the  Mississippi  has  fallen  at  all  reporting  stations 
from  La  Crosse  to  Helena,  and  remained  unchanged  at  Saint  Paul  and  New  Orleans. 
The  greatest  change  has  been  at  Helena,  where  it  is  19  inches. 

The  Missouri  has  fallen  from  Yankton  to  its  mouth. 

The  Ohio  has  fallen  4  inches  at  Pittsburgh,  rism  C  inches  at  Marietta  and  1  at  Cin- 
cinnat  i ;  remained  stationary  at  Louisville  and  fallen  thence  to  Cairo. 

The  Red,  Arkansas,  Cumberland,  Alleghany,  and  Monongahela  have  fallen  slightly  at 
all  stations. 

The  rain-fall  in  the  watersheds  of  the  several  rivers  has  been  :  In  the  Mississippi, 
seven  hundredths  of  an  inch  at  Cairo;  in  the  Cumberland,  seventeen  hundredths  at 
Nashville;  and  in  the  Red,  two  hundredths  at  Shreveport. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig.  Gen.,  {Bvt,  A88ig%)  Chi^  Signal-Officer,  U.  S.  A, 


Paper  45.— Form  31. 

War  Department,  Office  of  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture. 


Report  of  observations  on  temperature  of  water  at  - 
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Papkr  46. 

War  Department,  Offick  of  the  Chief  Sionai>-Offickr, 

DivwioN  of  Telkgramh  and  Reports  for  the 

Benefit  of  Commerce  and  Agricultirf^ 
Washington  J  D,  C,  Saturday  ^  Decemha-  27  j  1873—1  a.  m- 

synopsis  for  the  past  twenty-four  hours. 

The  Mtorm  which  wan  central  off  the  Middle  Atlantic  coast  this  morning,  moyed  to 
the  nurtheaHtward,  with  briMk  and  hish  northeasterly  to  northwesterly  winds  and 
heavy  snow  and  rains  in  the  Middle  and  East  Atlantic  States. 

From  these  districts  westward  over  the  Lake  region,  the  Ohio  Valley,  and  the  North- 
west, cloudy  weather  and  snow,  and  light  to  brisk  variable  winds  are  reported. 

Partly  cloudy  or  clear  weather,  with  increased  pressure  and  light  winds,  now  pre- 
vails ill  the  Houtb  Atlantic  and  Qulf  States. 

The  t(;mperature  has  fallen  decidedly  in  the  extreme  Northwest  and  slightly  in  the 
Upper  Lake  region. 

probabilities. 

For  New  England,  and  thence  westward  over  the  northern  portion  of  the  Middle 
Stati's  and  the  Lower  Lake  region,  generally  clondy  weather  with  snow,  and  light  to 
fresh  variable  winds,  will  prevail. 

For  the  southern  poilion  of  the  Middle  States,  and  thence  southward  over  the  Sooth 
Atlantic  States,  ^lartly  cloudy  and  foggy  weather,  with  light  to  fresh  southwesterly  to 
northwesterly  winds,  increasing  pressure  and  slight  changes  of  temperature. 

For  the  Ohio  Valley,  and  thence  northward  over  the  Upper  Lake  regiou,  increasing 
pressure,  lower  temperature,  with  generally  cloudy  weather  and  snow,  followed  by 
chiudy  weather  in  the  afternoon. 

For  the  Northwest,  clondy  weather  and  light  snow  in  the  river  valleys,  followed  by 
clearing  and  cold  weather  and  fresh  to  brisk  noitherly  winds  during  the  afternoon. 

For  the  Gulf  States,  and  thence  north waid  over  Tennessee,  increasing  pressure,  with 
lower  t(*iiiperature,  northerly  winds  and  clearing  weather. 

For  the  canal  region  of  Now  York,  the  temperature  will  fall  below  freezing  during 
Saturday  night. 

Published  by  oo-opcratiou  of  the  War  and  Post-Office  Departments. 

ALHERT  J.  MYER, 
Biig.  Gen.,  (Bvt.  A$$ig%)  Chief  Signal-Officer,  U.  S,  A. 


Paper  47. 
WEEKLY  WEATHER  CHRONICLE. 

War  Department,  Office  of  the  Chief  Signal-Officfji, 

Division  of  Tki.egkams  and  Reports  for  the 

Benefit  of  Commerce  and  AoKicrLTCRE, 

JVaskiHgton,  D,  C,  August  27, 1874. 

general  summary  for  the  week  ending  THURSDAY,  august  27,  l!?74. 

An  art^a  of  low  barometer  moved  from  the  northwest  eastward  over  the  Saint  ^^ 
rtMice  VaUoy  and  New  Brunswick,  on  Thursday  of  the  past  week.  A  second  movea 
from  KaiiHUH  and  Northern  Missouri  slowly  southeastward  across  the  country  to  toe 
S<»uth  Atlantic  coast  during  Satunlay,  Sunday  and  Monday,  causing  extensive  ana,  in 
many  places,  heavy  rains  in  the  Middle  and  Southern  States,  A  third  depression  is 
appaivntly  oenti*al  this  morning  in  Nebraska,  while  an  area  of  high  barometer,  wiin 
low  toin^»eratun\  covers  the  northeastern  sections  of  the  country.  .       , , 

The  rain-fall  for  the  past  week  averages  about  as  follows  in  the  districts  ™®^^^i*??  ' 
Saint  LawriMice  Valley,  0.1  inch;  New  England.  0.75 ;  Middle  Atlantic  States,  0.y5; 
Si»uth  Atlantic  Stat^^  1.0  ;  Eastern  Gulf  States,  1.0;  Western  Gulf  States,  15;  U>wer 
Lake  n  gion,  0.55 ;  Tpper  l^ke  region.  0,5  :  Ohio  Valley,  0.6 ;  Tennessee,  1.75;  tpper 
MiH^isNippi  Vallev.  0.(>5;  Lower  Missouri  Valley,  0.5;  Minne^^ta,  1.0.  , 

7'/u«»>*rf*iv,  *ii>.— rhreatening  and  rainy  weather  oontinned  in  the  Gulf  States  ana 
parMv  i'l»»udy  weather,  with  an»as  of  rain,  pn^vaikMl  in  Indian  Territory,  the  tPPf 
Miak«*i!vNi|»pi  \'al ley,  Dakota,  Minueeiota,  and  the  northern  portion  of  the  Upp*-"'' ^ 
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region.  Clear  or  fair  weather  was  reported  from  the  remaiDing  districts,  attended  by 
a  decided  rise  of  temperature  in  the  Middle  States,  the  thermometer  reachiag  100^ 
at  Washington  during  the  afternoon. 

Friday /Zl. — Increasing;  cloudiness,  with  cool  northerly  winds  and  rain,  prevailed  iu 
the  Lake  region,  the  Saint  Lawrence  Valley,  New  York  and  New  England.  High  tem- 
peratures and  clear  weather  continued  in  the  southern  portion  of  the  Middle  States. 
Warm,  partly  cloudy  weather,  with  occasional  rain-areas,  was  reported  from  the 
Southern  States,  the  Ohio  Valley  and  the  Northwest,  except  in  Minnesota,  where  fall- 
ing temperature  was  experienced. 

•  Saturday,  22. — Cool,  clear  or  clearing  weather  prevailed  in  the  Lower  Lake  region, 
New  York,  New  England,  the  Saint  Lawrence  Valley  and  the  Eastern  British  prov- 
inces. Cloudy  or  rainy  weather  was  reported  from  nearly  all  stations  in  the  remaining 
sections  east  of  the  Rocky  Mountains. 

Sunday f  23. — ^Threatening  and  rainy  weather  continued  all  day  in  the  Middle  Atlantic 
States,  heavy  rains  falling  in  Virginia  and  Maryland.  Cool,  clear,  or  partlv  cloudy 
weather  was  reported  from  the  Saint  Lawrence  Valley,  New  England,  New  York  anil 
the  Lake  region,  and  partly  cloudy  weather,  with  occasional  rain,  from  the  South  At- 
lantic and  Gulf  States,  the  Ohio  Valley,  Tennessee  and  the  Northwest. 

Monday,  24. — Cloudy  and  rainy  weather  continued  in  Eastern  Tennessee,  the  South 
and  Middle  Atlantic  States  and  on  the  Gulf  coast.  Clear  or  fair  weather  was  reported 
from  the  remaining  districts  east  of  the  Rocky  Mountains.  The  temperature  remained 
low  all  day  throughout  the  Lake  region  and  thence  eastward  to  New  England  and 
New  Biiinswick. 

Tuesday,  25. — Partly  cloudy  or  clearing  weather,  with  northeasterly  winds,  contin- 
ned  in  the  Atlantic  States  from  New  Jersey  to  Florida,  heavy  rains  falling  in  the  north- 
eastern portion  of  the  latter  State.  Clear  or  fair  weather  prevailed  elsewhere  east  of 
the  Rocky  Mountains,  with  continued  low  temperatures  throughout  the  Lake  region 
and  thence  to  the  middle  and  east  Atlantic  coasts. 

Wednesday,  26. — Falling  barometer,  frash  and  brisk  southeasterly  winds,  increasing 
cloudiness  and  rain,  prevailed  in  the  Northwest,  extending  thence  southward  and 
southeastward  to  Indian  Territory,  Arkansas  and  Tennessee.  Clear  or  fair  weather 
was  reported  from  the  Gulf  and  Atlantic  States,  the  Lake  region  and  the  British  Prov- 
inces, with  continued  low  temperature  in  the  northeastern  sections  and  brisk  north- 
easterly winds  on  the  Atlantic  coast  from  New  Jersey  to  Florida. 

Thursday,  27. — The  morning  reports  show  clear,  cool  weather  throughout  the  Lake 
region,  the  British  Provinces,  New  England  and  the  northern  portion  of  the  Middle 
States,  and  warm,  clear  or  fair  weather  in  Florida  and  the  Gulf  States.  Cloudy  weather 
prevails  in  the  remaining  districts  east  of  the  Rocky  Mountains,  with  areas  of  rain 
from  Tennessee  northwestward  to  Minnesota. 


During  the  past  week  the  Red  River  has  fallen  5  inches  at  Shreveport.  The  Cum- 
berland has  risen  slightly  at  Nashville.  A  freshet  wave,  about  3  feet  in  height,  is  at 
present  passing  down  the  Missouri,  its  crest  being  now  between  Omaha  and  Leaven- 
worth. The  Mississippi  has  fallen  slightly  between  La  Crosse  and  Saint  Louis,  1  foot 
at  Cairo,  15  inches  at  Memphis,  3  feet  at  Vicksburg,  and  4  inches  at  New  Orleans,  but 
has  risen  1  foot  at  Saint  Paul.  The  Ohio  has  fallen  2^  feet  at  Cincinnati  and  2  at 
Louisville,  but  has  risen  3  feet  at  Pittsburgh. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig,  Gen,,(Bvt.  Assig'dj)  Chief  Signal- Officer ,  U,  S.  J. 
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War  Department.  Office  op  the  Chief  Signal-Officer, 
Division  of  Telegrams  and  Reports  for  the 
Benefit  of  Commerce  and  Agriculture. 

STORMS. 

During  this  month  fourteen  well-defined  areas  of  low  barometer  have  been  indicated 
on  the  tri-daily  weather-maps  of  the  Signal-Service,  some  of  which  have,  however, 
passed  over  the  extreme  limit-s  of  the  territory  covered  by  our  stations.  Besides  tbe^i*». 
there  have  been  several  indeiinite  barometric  depressions,  accompanied  by  rain  aLd 
cloud.    In  detail  the  storms  have  been  as  follows : 
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No.  I.  October  3, 4, 5, 6, 7»  and  8. — ^This  was  a  eevere  cyclone  that  was  first  reco^juized 
as  existing  some  distauce  southwest  of  Cuba  ;  it  passed  over  Florida  on  the  6th,  and 
contimied  its  course  northeastward  parallel  to  the  Atlantic  seaboard.  Numerous  dis- 
asters were  caused  by  it  at  sea,  and  the  settlement  of  Punta  Rassa,  Honda,  was  entirely 
destroyed,  a  hurricane  velocity  of  ninety  miles  having  been  recorded  at  that  place,  ft 
struck  Lake  City  very  suddenly  October  6,  at  6.10  p.  m.  Reports  of  damages  have  been 
received  from  Jacksonville,  Saint  Augustine,  and  Charleston.  The  wind  was  not  se- 
verely felt  at  Savannah.  Destructive  gales  were  also  felt  off  Cape  Henry.  A  severe 
norther  was  induced  by  the  extensive  area  of  low  pressure,  and  was  felt  along  the  entire 
coast  of  Texas  and  Louisiana  as  far  as  Mobile.  This  cyclone  appears  to  have  passed 
over  the  Shetland  Islands  on  the  10th  and  1 1th. 

No.  IL  October  3, 4,  and  5. — Produced  a  very  general  rain  in  the  Lake  region. 

No.  II*.  October  4  and  5. — This  kept  to  the  north  of  the  Lake  region,  and  on  the  5th 
apparently  united  with  No.  II  as  the  latter  passed  down  the  Saint  Lawrence  Valley. 
The  barometer  fell  with  unusual  rapidity  at  Eastport,  where  the  wind  velocity  rose  to 
thirty-two  miles  on  the  5th. 

No.  III.  Octobei'  6  and  7. — This  may  be  regarded  as  a  disturbance  subsidiary  to  Nos.  I, 
II,  and  III.  It  arose  in  the  Middle* Atlantic  States,  and  as  it  slowly  moved  northeast- 
ward was  accompanied  by  heavy  rains  on  the  Atlantic  coast.  Violent  liglitning  was 
reported  at  New  Haven  on  the  6th,  and  a  heavy  blow,  with  rain,  at  Cape  May. 

No.  IV.  October  6  and  7. — This  storm-center  kept  so  far  to  the  northward  that  it  only 
produced  strong  southwest  winds  and  cloudy  weather  on  Lake  Superior. 

No.  V.  October  5, 6,7,8, 9, 10,  ll,a?id  12. — The  rains  and  barometric  depression  pre- 
vailing over  the  California  coast  on  the  4th,  5th,  and  6th  ^  the  month  re-api>eared  on 
the  7th  as  an  incipient  sterm-center  in  Utah,  which,  afwr  extending  northeastward 
over  Dakot^a  and  Manitoba,  turned  to  the  east  and  southeast  into  Minnesota  and  the 
Upper  Lake  region  ;  it  then  disappeared  in  Canada,  but  re-appeared  after  inducing  a 
small  center  of  disturbance.  No.  V*,  on  the  lower  lakes,  which  latter  moved  eastward 
over  New  England,  joining  No.  V  in  Nova  Scotia.  Violent  thunder-storms  were  reported 
at  Indianapolis  and  La  Crosse. 

No.  VI.  October  12.— This  was  but  a  slight  barometric  depression  moving  northeast- 
waid  across  Minnesota.    High  winds  prevailed  at  Yankton. 

No.  VII.  October  14  and  15. — This  disturbance  appears  fiist  i  Kansas,  although  there 
is  reason  to  suspect  its  existence  two  days  earlier  in  NortherL  ..rizona.  In  its  passage 
toward  Lake  Superior  it  seems  to  have  lost  most  of  its  intensity,  a  change  due  possibly 
to  the  presence  of  the  more  extensive  disturbance.  No.  VUI,  far  to  the  north  and 
northeastward. 

No.  VIII.  October  16  and  17.— This  barometric  depression  became  first  recognizable  as 
such  in  the  valley  of  the  Saginaw,  having  probably  pursued  its  previous  course  far  to 
the  northward.  On  the  16th,  it  moved  rapidly  southeastward  over  Nova  Scotia,  and 
then  turned  to  the  cast.  Brisk  winds  prevailed  over  Massachusetts  and  the  Bay  ot 
Fundy. 

No.  IX.  October  16, 17,  and  18. — This  storm  originated  as  a  general  rain  on  the  morning 
of  the  16th,  extending  from  Northern  Texas  to  Nebraska,  and  was  probably  pro<iuced 
by  the  cooling  of  the  mass  of  air  that  was  then  being  forced  from  the  Gulf  of  Mexico 
and  the  Mississippi  Valley  northwestward  up  the  slopes  of  the  western  plains.  The 
conisequent  area  of  low  pressure  gradually  closed  in  on  all  sides,  losing  its  very  extended 
elliptical  form  until  on  the  afternoon  of  the  17th,  its  center  appear^  asa  small  oval  in 
^iinnesota,  attended  by  high  winds  and  an  extended  area  of  rain.  A  severe  gale  was  re- 
l)orted  at  Breckinridge  on  the  17th,  and  hi^h  winds  at  Saint  Paul.  The  storm-center 
moved  northeastward,  and  the  gale  of  the  night  of  the  17th  and  18th  on  Lakes  Superior 
and  Michigan  was,  according  to  the  reports  from  Milwaukee,  one  of  the  severest  on 
record,  while  Alpena  reports  a  gale  of  forty-four  miles  per  hour  from  the  south.  The 
barometer  at  Marquette  fell  to  m59  inches.  Brisk  southwest  winds  and  rain  prevailed 
on  the  lower  lakes  on  the  18th  and  19th. 

No.  X.  October  18, 19, 20, 21,  and  22.— This  began  sa  a  slight  depression  in  the  western 
Gulf  States  and  moving  eastward  was  followed  by  a  severe  northt^r  on  the  Texas  coast, 
while  itself  increaaing  in  intensity ;  on  reaching  the  Atlantic  coast  the  depression 
turned  its  course  to  the  northeast  and  developed  into  a  severe  storm  in  the  Middle  At- 
lantic States  on  the  19th  and  20th.  It  then  turned  to  the  northwest  and  held  on  this 
extraordinary  course  until  the  21st  at  midnight,  when  it  had  reached  the  Strait  of 
Mackinaw,  being  recorded  as  the  severest  storm  since  1859  on  Lakes  Huron,  Erie,  and 
Ontario,  and  continuing  for  forty-eight  hours  at  most  places.  Its  severity  is  especially 
commented  upon  in  reports  from  Cleveland,  Oswego,  and  Buffalo,  while  the  winds  on 
the  20th  at  Portland,  Me.,  and  Saint  John's,  New  Brunswick,  were  the  severest  of  the 
month. 

No.  XI.  October  20. — This  depression  was  attended  by  a  gale  in  Manitoba,  but  passed 
so  far  to  the  northward  as  not  to  seriously  affect  the  upper  lakes.  Rejiorts  from  Fort 
B^^nton,  when  they  come  to  hand,  will  probably  throw  some  light  on  it»  previous 
course. 
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No.  XII.  October  25,26,an<l  27.--Thi8  storm  may  probably  be  traced  in  Northern 
Texas  on  the  24th,  but  came  within  the  cognizance  of  our  stations  on  the  25th,  when  it 
was  apparently  central  in  Indian  Territory.  At  that  time  snow  was  falling  throughout 
the  Northwest  and  extreme  Northwest,  being  very  heavy,  with  high  winds  at  Yankton. 
The  barometric  disturbance  was  of  minor  importance,  until  the  26th,  while  the  snow 
and  rain  were  increasing  in  amount ;  on  the  latter  day  the  storm-center  passed  over  the 
lower  lakes,  and  heavy  hghtning  was  seen  to  the  northwest  of  Vicksburg  in  the  even- 
ing. On  the  night  of  the  27th  and  28th  the  storm  was  central  in  New  Brunswick, 
while  a  southeasterly  gale  prevailed  on  the  coast  of  Maine.  This  was  reported  as  the 
heaviest  storm  of  the  season  at  Eastport,  Portland,  Me.,  Wood's  Hole  and  New  Haven. 

No.  Xni.  October  27, 28,  and  29. — This  low  barometer  was  formed  over  the  upper 
lakes,  following  closely  in  the  wake  of  No.  XII,  and  in  some  sense  connected  with  it. 
The  snow  and  fog  that  prevailed  on  the  lakes,  united  with  the  high  wind,  made  the 
night  of  the  28th  and  29tli  one  of  the  wildest  description,  and  numerous  disasters  were 
reported  from  Milwaukee.  A  southeast  gale  of  forty -four  miles  velocity  prevailed  at 
Alpena.    The  disturbance  disappeared  over  New  Brunswick. 

No.  XIV.  October  28, 29, 30,  and  31. — This  storm,  after  passing  slowly  eastward,  turned 
southeast  to  Lake  Huron  and  the  lower  lakes,  accompanied  by  snow  and  followed  by 
brisk  northwest  winds.  On  the  afternoon  of  the  Slst  a  westerly  gale  prevailed  at 
Buffalo. 

TEMPERATURE. 

On  Map  No.  2  will  be  found  a  table  of  the  average  mean  temperature  for  the  diflfer- 
ent  districts  for  this  month. 

For  the  Middle  States,  the  Eastern  Gulf  States,  the  Lower  Lake  region,  the  Lower  Mis- 
sissippi Valley,  the  Ohio  Valley,  and  the  Lower  Missouri  Valley,  it  will  be  seen  that  the 
temperature  averages  about  the  same  as  for  many  years  past. 

The  average  temperature  for  New  England  is  about  the  normal  value ;  while  for  the 
South  Atlantic  States,  the  Western  Gulf  States,  the  Upper  Lake  region,  the  Upper  Mis- 
sissippi Valley,  and  Minnesota,  the  temperatui'e  during  the  past  month,  especially  in 
the  latter  sections,  is  decidedly  below  the  average  of  previous  years. 

RAIN-FALL. 

Map  No.  3  gives  approximately  the  rain-fall  for  the  country  east  of  the  Rocky  Mount- 
ains, and  the  table  printed  therewith  shows  the  excess  or  deficiency  for  the  various 
geographical  subdivisions. 

It  will  be  seen  that  the  region  of  heaviest  rain  was  over  the  northern  and  eastern 
aections  of  the  country,  the  quantity  diminishing  very  regularly  as  we  proceed  thence 
south  and  west.    Droughts  are  reported  from  Denver,  Lake  City,  and  Savannah. 

RIVERS. 

Upon  Map  No.  3  will  be  found  a  table  showing  the  highest  and  lowest  waters  at  the 
principal  river-stations.  It  will  be  seen  that  the  rivers  have  generally  ranged  lower 
than  during  September,  and  at  some  stations  have  been  reported  as  lower  than  usual  at 
this  season  of  the  year. 

EARLY   FROSTS. 

The  first  frosts  of  the  season  were  reported  at  the  following  stations : 
October  1.  Lexington,  slight;  Wytheville,  light :  Oswego  light.  6.  Toledo,  heavy  ; 
Detroit,  heavy ;  Saint  Paul,  severe ;  Leavenworth,  heavy.  7.  Saint  Louis,  heavy ; 
Cincinnati,  heavy  ;  Lexington,  heavy  ;  Milwaukee,  heavy  ;  Detroit,  heavy  ;  Vicksburg, 
light.  8.  Charleston,  heavy ;  Vicksburg,  light.  13.  Wytheville,  heavy.  19.  Milwau- 
kee; Duluth,  heavy.  20.  Milwaukee;  Lake  City,  heavy:  Vicksburg,  heavy.  21.  Bal- 
timore, light ;  Jacksonville,  light ;  La  Crosse,  heavy  ;  Nashville,  heavy.  24.  Louisville, 
heavy.  20.  Buffalo,  heavy.  29.  Baltimore,  heavy ;  Jacksonville,  slight ;  Milwaukee, 
light ;  Mobile,  light ;  Knoxville,  heavy  ;  Nashville,  heavy ;  Vicksburg,  heavy.  30.  Mo- 
bile, heavy.    31.  Mobile,  heavy  ;  Nashville,  heavy. 

ICE    IN  RIVERS  ANP  LAKES. 

The  first  ice  of  the  season  has  been  reported  in  the  rivers  and  bays  at  the  following 

E laces  :  Lexington,  October  7  ;  Toledo,  October  6 ;  Mobile,  October  30  ;  Yankton,  Octo- 
er  27  and  31 ;  Marquette,  October  19. 
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EAJRLY  8NOW8. 

The  first  snow-falls  were  reported  as  follows :  Detroit,  October  20th  and  Slst ;  Chicago, 
20th  ;  Denver,  8th,  (on  the  mountains ;)  on  the  16th,  (in  the  city  ;)  this  ended  a  drought 
of  forty  days ;  and  on  the  25th,  heavy  snow  ;  Dabuqae,  22d  ;  Louisville,  2Hth  ;  Lynch- 
burg, 20th  ;  Nashville,  28th  ;  Rochester,  21st,  lif^ht  snow,  and  on  the  26th  heavy  snow  ; 
Saint  Paul,  25th,  27th,  and  29th  ;  Yankton,  24th  and  25th  ;  New  York,  2dth ;  Dulath, 
19th  ;  Leavenworth,  25th  :  Escanaba,  21st ;  Davenport.  27th. 
Published  by  order  of  tne  Secretaiy  of  War. 

ALBERT  J.  WfEn, 
Brig,  Gen,,  {Bvi,  Ass'g'df)  Chief  Signal-Officer^  U,  S.  A^ 
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War  Department,  Office  of  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  vow  the 

Benefit  of  Commerce  and  Agriculturb. 

STORMS. 

During  the  month  of  November  twelve  storms  traversed  the  Territory  of  the  United 
States ;  the  storm-centers  of  all  these,  with  one  exception,  moving  within  the  region 
covered  by  the  Signal-Office  Observations. 

The  following  brief  notices  ^ive  the  main  facts  of  each  storm  : 

No.  I.  Approached  from  the  neighborhood  of  Peoibma,  on  the  Ist  of  November,  and, 
after  moving  to  the  southern  shore  of  Lake  Superior,  preserved  an  easterly  course, 
reaching  the  Atlantic  Ocean,  north  of  Nova  Scotia,  on  the  evening  of  the  3d.  Ua  mean 
progressive  velocity  was  therefore  from  twenty-five  to  thirty  miles  per  hour,  altbaagh 
Its  cyclonic  winds  were  not  very  dangerous. 

No.  II.  Followed  nearly  the  same  track,  but  attained  somewhat  higher  velocity.  It 
arrived  in  Northern  Minnesota  on  the  afternoon  of  the  3d  of  November,  and  reached 
the  Saint  Lawrence  valley  on  the  evening  of  the  4th.  It  was  accompanied  by  rain  and 
light  snow  on  the  lakes  and  eastward. 

No.  III.  Coming  from  the  Red  River  valley  on  the  6th,  and  crossing  the  Lakes, 
reached  Kingston,  Canada,  on  the  morning  of  the  8th,  and  thence  moved  northeast- 
wardly. 

No.  IV.  Originated  in  the  western  part  of  the  Gulf  of  Mexico,  and  moved  along  the 
Gulf  and  Atlantic  coasts  all  the  way  to  Nova  Scotia.  It  started  upon  this  track  on 
the  morning  of  the  6th,  and  reached  Plaister  Cove,  Nova  Scotia,  on  the  morning  of  the 
9th,  averaging  about  thirty-two  miles  an  hour.  It  was  accompanied  by  fresh  win>i  and 
rain  on  the  seaboard,  and  on  reaching  the  Maine  coast  it  was  marked  by  high  and  dan- 
gerous winds  in  its  front.  As  usual  with  cyclones  taking  this  track,  as  it  neared  Nova 
Scotia,,  the  barometric  depression  increased  and  the  cyclonic  winds  became  more  vio- 
lent than  when  the  meteor  was  moving  on  lower  parallels  of  latitude. 

No.  V.  Probably  originated  in  Colorado,  near  the  eastern  slope  of  the  Rocky  Moant- 
ains,  but  was  first  seen  in  Kansas  on  the  afternoon  of  the  10th,  and  moved  tirst  north- 
ward to  Saint  Paul,  Minn. ;  thence  on  the  11th  toward  Milwaukee,  sweepioe  eastward 
with  destructive  force  over  the  Lakes,  and  thence  to  the  northeastward.  At  Milwaukee 
the  gale  rose  to  thirty-two  miles  an  hour,  accompanied  by  high  winds  and  heavy  snow 
on  Lake  Michigan ;  and  snow  and  rain  on  the  other  Lakes. 

No.  VI.  November  16,  commenced  its  southeastwardly  progress  from  Lake  Superior 
f  nearly  due  sontheast)  ta  Boston,  passing  over  the  latter  place  on  the  evening  of  the 
IGth,  with  heavy  snow. 

No.  VII.  Was  perhaps  the  most  remarkable  continental  cyclone  of  which  the  Signal- 
Office  observations  furnish  any  details.  It  was  generated  about  mid-day  of  the  IHth 
in  Northern  Georgia,  and  at  once  assumed  a  threatening  aspect.  During  the  night  of 
the  16th  and  morning  of  the  17th,  it  steadily  advanced  to  the  vicinity  of  Wilmington, 
making  about  two  hundred  and  forty  miles  in  twelve  hours,  or  about  twenty  miles  an 
hour.  Its  course  was  thence  northeastward  along  the  inshore  margin  of  the  Golf 
Stream,  which  it  tenaciously  followed  to  latitude  43-^  north,  whence  it  struck  off  into 
the  Bay  of  Fundy,  and  thenoe  to  the  mouth  of  the  Saint  Lawrence  River.  All  al#ng, 
its  track  was  marked,  from  Norfolk  to  Halifax  and  Father  Point,  by  fierce  gale*,  ami 
the  incoming  vessels  i*eported  fearful  seas  otf  the  coast.  At  Norfolk  the  barometer  fell 
to  28.86  inches,  with  rapidly  shifting  northeast,  north,  and  northwest  wiud6  of  high 


Digitized  by  VjOOQIC 


CHIEF   SIGNAL-OFFICER.  747 

Telocity  on  the  17th.  Chimneya  and  fences  were  blown  down,  and  the  shipping  in  the 
harbor  in  many  instances  dragged  their  anchors.  In  the  Chesapeake  Bay  it  was  ex- 
tremely severe.  At  Cape  May  the  wind  rose  to  forty  miles,  and  the  barometer  fell  to 
28.76,  with  very  heavy  sea,  reported  by  pilots  from  outside  the  worst  gale  known  for 
years.  At  New  Haven,  on  the  morning  of  the  18th,  the  barometer  fell  to  28.72,  (with 
increasing  storm,)  and  at  Wood's  Hole  to -28.60,  and  28.61  at  Boston,  and  il-iAd  at  Port- 
land, Me. — the  lowest  observed  barometers  at  the  last-named  points  since  they  became 
signal-stations.  At  Eastport,  Me.,  at  abont  6  a.  m.,  on  the  18th,  the  cyclone  attained 
terrific  force,  its  wind  blowing  sixty-four  miles  an  honr.  Its  progress  over  the  Cana- 
dian districts  to  the  northward  and  eastward  was  equally  violent.  Its  whole  conrse 
.  was  marked  by  heavy  rain  and  snow,  and  its  cyclonic  indraught  extended  from  the 
Middle  Atlantic  coast  to  the  Upper  Lakes. 

No.  VIII.  First  appeared  in  the  Middle  Missouri  Valley  on  the  20th,  and  moved  east 
to  Toledo,  whence  its  course  was  northeastward,  and  it  soon  disappeared. 

No.  IX.  Was  also  of  minor  importance,  having  begun  in  Northern  Lake  Superior,  and 
soon  disappearing  to  the  northeastward. 

No.  X.  Appears  to  have  been  generated  near  Santa  F6  on  the  22d,  and  thence  moved 
toward  Western  Texas,  from  which  locality,  on  the  23d,  it  advance<l  into  the  Lower  Ohio 
Valley.  Its  course  thence  was  in  nearly  a  straight  line  to  Halifax,  where  it  is  lost 
sight  of.  It  was  preceded  by  much  rain  and  snow  on  the  Lakes,  and  high  winds  on  the 
New  England  coaet. 

Nos.  XI  and  XII.  First  appeared  in  the  Northwest,  on  the  23d  and  26th  of  November, 
respectively,  and  moved  first  southeastwardly  to  Michigan  and  the  Lower  Lakes,  and 
thence  northeastwardly,  with  brisk  but  not  very  high  winds,  and  frequent  rains  aud 
snows. 

ANn-CYCLONIC  AREAS. 

There  have  been  eight  decided  areas  of  high  barometer  passing  over  the  United 
States  during  the  past  month.  These  anti-cyclonic  areas  have  first  appeared  in  the 
Rocky  Mountain  region,  and  advanced  southeastwardly.  It  is  observable  that  as  the 
season  progressed  they  have  selected  pathways  of  higher  latitude;  and,  moreover,  their 
intensity  has  increased.  As  these  barometric  waves  have  advanced  and  spread  out 
from  the  Northwest  and  West  toward  the  Alleghanies,  the  pressure  rather  iucreased 
than  diminished.  Their  front  has  been  distinguished  as  well  bv  low  temperatures, 
heavy  snows,  and  rains,  as  by  high  barometer  readings,  and  generally  they  have  given 
rise  to  high  northerly  winds  in  their  front  and  high  southerly  winds  in  their  rear,  the 
atmospheric  mass  drawing  around  the  crest  in  the  direction  of  the  hands  of  a  clock. 
The  very  high  pressure  of  the  27th-30th  of  November,  while  in  the  Northwest,  by 
retarding  the  advance  of  the  storm-center,  on  its  western  side,  until  the  pressure  over 
the  Rocky  Mountains  could  accumulate,  apparently  explains  the  violence  of  the  storm 
that  has  since  passed  over  the  Lakes.  The  course  of  these  waves  may  be  discerned  on 
Map  No.  2  by  the  isobarie  lines. 

TEMPERATURE. 

The  November  temperature  has  been  much  lower  than  usual  in  New  England,  and 
generally  lower  over  the  whole  country  east  of  the  Rocky  Mountains.  In  the  Lower 
Mississippi,  the  Lower  Missouri  valleys,  and  the  Gulf  States  the  normal  temperature 
has  prevailed.  The  variation  from  the  normal  in  the  Ohio  valley  aud  Tennessee  has 
been  very  little — 1^  2'  below.  The  thermometric  means  will  be  found  on  Map  No.  2, 
which  ^ives  the  isothermal  lines.  The  lowest  temperature  reported  (except  from 
mountam  stations)  was  — 22^  at  Pembina. 

PRECIPrrATION. 

Map  No.  3  gives  approximately  the  rain-fall  for  the  different  sections  this  side  of  the 
Rocky  Mountains.  The  marginal  table  on  the  map  explains  where  there  has  been 
abnormal  excess  or  deficiency.  The  official  report  from  Yankton,  Dak.,  shows  that 
there  has  been  hardly  any  appreciable  rain-fall  in  that  section  during  the  entire  mouth. 
The  greatest  precipitation  was  in  Southeastern  Massachusetts  and  near  Galveston. 

RTV^ERS. 

The  Red  River  was  highest  above  low-water  mark  on  the  25th,  when  its  rise  was  13 
feet  3  inches.  The  Missouri  reached  its  highest  between  the  20th  and  27tb  ;  the  Upper 
Miisissippi  on  the 28th,  when  it  was  5  feet  above  low- water  mark  at  Saint  Paul,  and  8 
feet  6  iucnes  at  Saint  Louis.    At  Cairo,  on  the  29(h,  the  Mississippi  maximum  was  14.9 
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above  low  water.  At  New  Orleans,  on  the  Ist,  it  was  13  feet  and  4  inches  below  his^- 
water  mark.  The  Cumberland,  at  Nashville,  and  the  Ohio,  at  Cincinnati,  on  the  2bih, 
were  over  20  feet  above  low  water. 

The  lowest  fall  of  the  Ohio  was  on  the  12th,  when  at  Cincinnati  it  was  8  feet ;  that 
of  the  Mississippi,  on  the  19th,  at  Cairo,  6  feet  6  inches;  that  of  the  Red  River,  on  the 
20th,  at  Shreveport,  6  feet  3  inches. 

PECULIAR  PHENOMENA. 

The  display  of  auroras  in  the  Lake  region  does  not  seem  to  have  been  as  frequent  or 
as  brilliant  as  usual ;  nor  have  the  November  cyclonic  disturbances  been  as  nnmerons 
or  as  marked  as  usual  durinc  the  past  month.  'At  New  York,  on  the  22d,  the  peculiar 
arrangement  of  cirrus  clouds,  known  as  the  **  Polar  Bands,"  was  reported  by  the 
Observer,  the  ^''  Bands"  extending  from  the  southwest  to  the  northeast,  covering  nearly* 
the  entire  sky,  and  apparently  converging  at  the  two  points  meutioued  ;  and  the  wbolo 
attenuated  mass  was  moving  rapidly  to  the  northeastward.  On  the  29th  two  "  mock 
suns"  were  observed,  one  on  either  side  of  the  sun,  at  an  altitude  of  about  5^.  At  Buf- 
falo, on  the  1st,  the  unusual  phenomenon  of  a  vivid  flash  of  *'  blue  light"  was  observed 
over  the  Lake,  accompanied  by  a  loud  report  as  of  a  cannon,  supposed  by  the  ol>server 
to  be  a  "  lightning-ball."  During  the  storm  of  the  17th,  the  Lake  City,  Fla.,  observer 
reports  the  electric  phenomena  very  protracted  and  persistent  toward  the  southeast, 
showing  its  connection  with  the  Gulf  Stream  off  the  Florida  coast.  The  Nashville 
observer,  on  the  nights  of  the  13th  and  14th,  kept  up  meteoric  observations  and  saw  a 
nnmber  of  shooting  stars.  The  Marquette  observer,  during  this  month,  has  conducted 
an  interesting  investigation  to  ascertain  what,  if  any,  connection  exists  between  baro- 
metric fluctuations  and  the  rise  and  fall  of  the  water  in  Lake  Superior.  The  Saint 
Paul  observer,  on  the  3d,  reported  the  "  Bands"  of  fine  cirri  at  10.30  p.  m.,  extending 
from  west  to  east,  through  which  the  moon  appeared  surrounded  with  two  rings,  show- 
ing the  prismatic  colors  very  distinctly.  The  Lexington,  Ky.,  observer  report*  unusual 
smokiness  in  his  section,  a  phenomenon  which  has  l^gely  extended  over  the  lakes  and 
is  a  characteristic  of  the  Indian  summer. 

The  first  ice  at  Savannah  was  formed  on  the  20th  of  November.  On  the  17th  the 
barometer  fell  .167  of  an  inch  at  Leavenworth,  and  read  29.33,  the  lowest  reading  given 
since  last  April.  The  observer  at  Leavenworth  reports  first  ice  floating  in  the  river  on 
the  29th.  The  enormous  rain-fall  of  6.35  inches  in  forty-eight  hours,  on  the  24th,  waa 
reported  by  the  obBerver  at  Shreveport. 

STORM-WARNING  SIGNALS. 

Seventy-seven  cautionary  signals  were  displayed  during  the  month  at  ports  in  the 
United  States  and  forty-four  at  Canadian  port*.  The  Office  has  no  returns  to  show  how- 
many  of  the  signals  displayed  at  Canadian  points  were  iustified.  Out  of  the  seventy- 
seven  storm-warnings  displayed  at  United  States  ports  there  were  four  wh<»8e  justifica- 
tion was  doubtful;  but  the  number  known  to  have  been  actually  justified  was  62.  This 
gives  as  the  percentage  of  verification  80.51. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig.  Gen,,  (Bvt  Assig'd,)  Chief  SignaUOfficerj  U.  S,A. 
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War  Department,  Office  of  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  von  the 

Benefit  of  Commerce  and  Aghiculturb, 

storms. 

During  this  month  twelve  storms,  of  greater  or  less  severity,  haVe  prevailed  along  or 
within  the  borders  of  the  United  States.  (See  Storm  Track  Chart.  No.  1.)  Of  this 
number,  six  have  come  from  the  southwest  and  the  region  of  the  Gulf  of  Mexico,  and 
six  from  the  Northwest  and  Upper  Lake  region.  The  most  violent  have  come  from  the 
Southwest  and  Gulf,  and  have  moved  in  every  instanoe  in  a  northe:i8twardly  course, 
four  of  them  keeping  to  the  west  of  the  Alleghany  Monntaios,  and  two  making  their 
way  on  the  eastern  side  of  this  range. 
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The  paths  of  the  storms  which  approached  from  the  Northwest  lie  in  a  southeasterly 
direction  till  they  attain  the  eighty-fifth  meridian,  and  then  are  deflected  northeast- 
wardly toward  the  Saint  Lawrence  Valley  and  New  England.  In  discn^sing  these 
December  storms,  it  shonld  be  noted  that  the  intensity  of  cyclonic  action  and  the  amonnt 
of  baronjctric  depression  are  strikingly  connected  with  iho  progressive  \elocity  of  the 
storm-centre. 

These  twelve  storms  were  not  all  of  marked  or  important  features.  The  following 
facts  are  most  worthy  of  notice : 

No.  I.  Apparently  originated  in  Kansas,  and  advanced  northeastwardly  over  western 
Lake  Superior,  witn,  however,  no  very  high  winds  or  heavy  precipitation. 

No.  II.  Rapidly  followed  No.  I,  if  indeed  it  was  not  the  main  cyclone  from  which  its 
predecessor  was  an  offshoot.  This  extensive  storm  originated  in  Kansas,  on  thu  morn- 
iug  of  the  2d  of  December,  and  progressed  slowly  toward  Lake  Michigan,  which  it 
crossed  on  the  morning  of  the  4th,  and  thence  moved  over  Lake  Huron,  attended  in  its 
destructive  course  by  winds,  having  velocities  ranging  from  forty-five  to  sixty  miles 
per  hour.  Stnce  1844,  (unless  perhaps  the  "  gale"  ot  18(55  be  excepted,)  no  severer  storm 
has  been  felt  over  the  Lakes.  Simultaneously,  snow-storms  prevailed  westward  to  Cal- 
ifornia, with  unusual  cold.  It  would  therefore  appear  that  cold  northerly  winds  pressed 
hard  upon  the  rear  of  this  cyclone,  and  covered  the  whole  of  the  trans-Mit^issippi 
country.  ludewl,  the  beginning  of  the  widespread  disturbance  was  premouished  by  a 
heavy  sandstorm^  December  1,  at  Yuma;  and  all  along  the  Gila  River,  on  the  night  of 
that  day,  heavy  condensation  took  place.  This  storm  moved  in  a  northeastward  direc- 
tion, after  parsing  over  Lake  Huron,  and  hence  it  disappeared  from  beneath  the  Signal- 
Service  observations. 

No.  III.  Originated,  so  far  as  the  office  observations  can  decide,  in  southern  Texas, 
on  the  5th,  and  after  approaching  the  Indian  Territory,  on  the  6th,  disappears.  It  was 
a  very  feeble  storm. 

No  IV.  Originated  in  the  Upper  Missouri  valley,  on  the  afternoon  of  the  7th,  and 
moved  during  the  evening  and  night  to  Omaha,  whence  it  passed  in  a  northeastwardly 
course  to  Lake  Superior.  After  reaching  this  Lake,  its  track  lies  in  a  directioa  almost 
due  east  toward  the  Lower  Saint  Lawrence  Valley. 

No.  V.  First  appeared  at  midnight  of  the  10th  near  Duluth,  and  with  a  slight  south- 
eastwardly  deflection  of  its  course,  moved  toward  the  Lower  Saint  Lawrence  Valley. 

No.  VI.  Began  in  New  Mexico,  and,  during  the  night  of  the  lOth  and  the  forenoon 
of  the  llth,  advanced  eastward  to  the  central  Arkansas  Valley,  and  thence  moved  north- 
eastwardly over  Missouri  and  Illinois  on  the  12t.h.  It  passed  eastward  over  New  York, 
and  reached  the  Atlantic  coast  the  night  of  the  I3th,  and  on  the  morning  of  the  14th 
its  centre  was  near  Halifax,  Nova  Scotia. 

No.  VII.  Confined  its  course  very  closely  to  the  Lake  frontier  of  the  United  States. 
It  commenced  on  the  17th,  in  the  Upper  Lake  region,  and  disappeared  in  Canada  on 
the  18th. 

No.  VIII.  Began  simultaneously  in  the  Southwest,  and  advanced  slowly  in  a  direc- 
tion almost  due  northeast  over  the  Ohio  Valley.  It  was  attended  by  heavy  precipi- 
tation and  high  winds,  disappearing  near  Nova  Scotia  on  the  20th. 

No.  IX.  Commenced  on  the  21st,  near  the  mouth  of  the  Rio  Grande  river,  and  skirt- 
ing the  Gulf  coast  crossed  over  northern  Florida  on  the  night  of  the  22d,  thence  making 
its  pathway  along  the  main  axis  of  the  Gulf  Stream. 

No.  X.  Began  in  the  Gulf,  and  on  the  night  of  the  24th  passed  over  southern  Florida 
and  thence  along  the  Atlantic  seaboard.  It  reached  the  Nova  Scotia  coast  on  the  27th. 
This  gale  was  followed  by  heavy  snow-storms  in  New  England,  the  snow  falling  two 
feet  deep  in  some  places. 

No.  XI.  Began  m  the  extreme  Northwest  on  the  25th,  and  after  pursuing  a  south- 
eastward course  to  Lake  Erie  and  New  York,  bore  away  in  the  direction  of  Nova  Scotia. 

No.  XII.  Is  first  seen  on  the  morning  of  the  28th  on  Lake  Superior,  whence  it  coursed 
nearly  due  eastward  along  the  Lake  frontier,  but  with  no  very  marked  effects. 

ANTI-CYCLONIC  AREAS. 

There  were  eight  areas  of  decided  high  pressur^f  which  traversed  the  country  during 
the  month.  They  originated  mostly  in  the  Northwest,  and  preserved  a  course  nearly 
southeastward  toward  the  South  Atlantic  States.  The  only  noticeable  feature  in  the 
anti-cyclonic  areas  is  their  variety,  their  smalluessand  inferior  barometric  intensity,  as 
compared  with  the  very  remarkable  anti-cyclones  of  December,  1872. 

TEMPERATURB. 

There  has  been  no  deficiency  of  temperature  in  any  section  of  the  United  States  fur- 
nishing weather  reports.  On  the  contrary,  (except  in  the  Gulf  States,  where  it  was 
normal,)  the  thermometer  has  everywhere  ranged  from  1^.3  to  8°  Fahrenheit  above  its 
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usual  December  heigbt.  The  greatest  excess  of  wann  weather  has  been  io  tbe  Upper 
aud  Lower  Lake  regions.  The  mean  excess  in  all  the  sections  (see  Chart  No.  3,  Table  of 
Temperatures,)  is  nearly  4°  for  the  month— an  excess  much  more  poteutial,  iu  its  cli- 
matic effect,  than  woula  appear  from  tbe  figures. 

PRECIPITATION. 

The  precipitation  in  tbe  United  States  for  December  was  decidedly  in  excess  of  the 
usual  amonut.  In  the  Lower  Lake  region,  the  Upper  Mississippi  Valley,  tbe  Ohio  and 
the  Lower  Missouri  Valleys,  the  excess  is  most  palpable.  Elsewhere,  save  in  the  Galf 
and  Middle  States,  the  normal  precipitation  is  reported.  Chart  No.  2  explaius  itself. 
The  rain-fall  deficiency  iu  the  Southwest  will  not  be  felt,  agriculturally,  inasmuch  as 
an  excess  of  rain  fell  in  November. 

PECULIAR  PHENOMENA  AND  FACTS. 

The  observer  at  Cape  May  reported  on  the  19th  of  December,  "  at  6  p.  m.,  in  the 
southwest,  a  flash  of  lightning,  which  had  the  appearance  of  the  explosion  of  a  ball  or 
bomb ; ''  also  a  great  amount  of ''  sheet-lightning."  The  observer  at  Pike's  Peak,  amoog 
other  interesting  observations,  notes  the  peculiar  effect  of  sunset,  in  these  words:  *'In 
the  distance,  to  the  northeast,  a  heavy  mist  was  overhanging  the  plains.  On  this  mist 
was  depicted  a  perfect  shadow  and  profile  of  our  peak  by  means  of  tbe  setting  son. 
The  image  is  so  realistic  that  one  could  hardly  credit  that  it  was  merely  a  shadow,  and 
not  a  lofty  peak,  risiug  abruptly  from  the  prairie.  This  continued  for  the  space  of 
fifteen  minutes,  when  it  gradually  melted  away  in  the  mist,  as  the  snn  was  setting 
behind  the  gigantic  peaks  of  the  *  Snowy  Kange.^"  At  Cape  Henry,  during  the  night  of 
December  '^l,  the  brig  Mary  Rice,  from  Rio  Janeiro  bound  to  Baltimore,  was  wrecked 
within  sight  of  the  new  Coast  Signal  Station.  The  observer,  by  promptly  telegraph- 
ing to  Norfolk,  procured  help,  and  the  entire  cargo  was  secured  and  tbe  ship  sared. 
At  Lexington,  Ky.,  a  *^  Lunar  rainbow,"  with  the  prismatic  colors,  was  seen  on  the  night 
of  the  Ist.  In  the  storm  of  the  4th,  at  Toledo,  the  river  was  nearly  emptied  of  water 
by  the  wind,  and  buildings  were  damaged  to  the  extent  of  $75,000.  Auroral  displays 
have  been  rare  during  the  mouth  and  very  faint.  A  "  Mock  Sun  "  was  observed  at  Saint 
Paul,  Minn.,  on  the  4th,  and  a  beautiful  "Parhelic  circle"  on  the  morning  of  the  2yth. 
Much  lightning  and  thunder  were  reported  from  the  Upper  Mississippi  valley,  showing 
the  presence  of  the  great  equatorial  air-current. 

The  amount  of  fog  which  prevailed  in  the  United  States  in  December  was  very  great, 
and  is  probably  due  to  the  fact  that  neither  the  great  equatorial  nor  the  broad  polar 
current  has  been  established  over  the  country,  but,  rather,  both  currents  brought  into 
juxtaposition  on  its  eastern  side. 

In  the  latter  part  of  November,  vast  prairie-fires  occurred  in  the  far  West,  and  t*ev- 
eral  dust-starms^  tilling  the  air  with  fine  and  impalpable  particles,  which  are  known 
to  remain  suspended  in  the  air  for  many  days,  aud  sometimes  are  finally  precipitated 
with  water,  forming  the  celebrated  ^^blaok  rata." 

The  hail-storm  at  Nashville  on  the  I8th  was  so  sudden  in  its  approach  that  none 
suspected  it,  and  the  streets  were  lined  aud  thronged.  The  hail-stones  were  about  the 
size  of  almondn,  and  generally  very  smooth  and  even  in  form,  and  covered  the  gronnd 
to  a  depth  of  an  inch.  The  hail-storm  originated  with  a  smooth  sheet  of  stratus  cloud, 
supplauting  a  low-moving  soud,  and  a  sudden  shift  of  wind  from  south  to  northwest. 

THE  RIVERS. 

These  will  be  seen  in  the  table  on  the  precipitation  chart,  (No.  2,)  right  side.  It 
will  be  observed  there  was  an  extraordinary  rise  m  the  Mississippi,  at  Cairo,  Memphis, 
and  Vicksburg,  from  the  18th  to  the  30th  of  December.  This  was  caused  hy  the  enor- 
mous floods  iu  the  Ohio  and  its  tributaries  from  tbe  9th  to  the  18th  ultimo,  ou  wUich 
last-named  day  the  Ohio  was  44  feet  and  2  inches  above  the  low- water  mark.  It  will 
be  seen  from  the  table  that  all*  the  Western  water-courses  have  been  full  during  the 
past  month— a  fact  which  gives  promise  for  tbe  next  season's  agricultural  yield. 

The  excessive  rains  which  found  their  way  early  in  December  to  the  Upper  Ohw, 
were  probably  due  to  the  prqjection  of  the  cold  polar  current  in  the  rear  of  tbe  great 
storm  of  December  3  and  4,  alfe^dy  described.  The  cold  current  served  to  coadendo 
the  vast  floating  reservoirs  of  vapor  which  the  cyclone  had  drawn  to  its  eaat^rn  side 
and  front  from  the  Gulf  of  Mexico. 

CAUTIONARY  SIGNALS. 

During  the  month  of  December,  there  were  hoisted  at  American  ports  sixty-thx^e 
cautionary  signals,,  and  for  Canadian  ports  thirty-four  storm  premonitions  were  tele- 
graphed. 
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The  display  of  Cautionary  Sij^nals  on  the  Lakes  was  suspended  after  the  10th  of  De- 
cember, by  which  time  navigation  was  entirely  closed. 

Out  of  the  whole  number  of  storm- warnings  displayed  at  all  American  ports,  four 
are  doubtfully  iustitied,  but  the  number  known  to  have  been  actuaUy  justified  is  forty- 
eeven,  which  gives  as  the  percentage  of  veriiication  73.43.  The  office  has  no  returus  to 
show  how  many  were  veritied  at  the  Canadian  ports. 

The  display  of  these  Signals  at  the  various  ports  was  generally  respected :  and  the 
confidence  in  their  accuracy  may  be  seen  by  the  reports  of  their  reception,  of  which  a 


At 
in 

port."    At  New  Haven,  December  23,""  the  warning  attracted  considerable  attention 
m  the  city,  owing  to  the  subsequent  snow."    At  Wflmington,  N.  C,  December  26.  "  the 
signal  was  generally  heeded  by  marinera  and  those  engaged  in  shipping-business." 
Similar  reports  frequently  come  from  Chicago  and  other  sea-ports. 
Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig.  Gen.,  (Bvt.  Assig'dj)  Chief  Signal-Officer,  U.  S.  A* 


Paper  48^. 

MONTHLY  WEATHER  REVIEW,  JANUARY,  1874. 

War  Department,  office  of  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

BENEi-Tr  of  Commerce  and  Agriculture. 

A  general  summary  of  the  Meteorological  Observations  taken  under  the  direction  of 
the  Signal  Service  suring  the  month  of  January,  1874,  is  presented  in  the  accompany- 
ing Charts  and  Tables. 

In  reviewing  the  meteorological  condition  therein  indicated,  the  most  noticeable  feat- 
ure is  the  excess  of  mean  temperature  throughout  almost  the  entire  country  over  that 
of  the  corresponding  period  in  previous  years,  the  most  marked  difference  being  be- 
tween the  mean  temperature  of  January,  1873^  and  that  of  January,  1874. 

This  average  temperature  in  the  several  districts,  together  with  the  excess,  may  be 
found  by  reference  to  the  table  accompanying  Chart  No.  2,  where  it  will  be  seen  that 
the  excess  is  greatest  near  the  region  of  mean  low  barometer,  apparently  central  over 
Lower  Canada.  The  area  of  mean  high  barometer  being  central  i>tf  the  South  Atlantic 
coast,  the  prevailing  winds  to  the  west  of  it  were  therefore  southerly,  bearing  the 
aqueous  vapor  from  the  Gulf  of  Mexico  and  Atlantic  coast  toward  the  region  of  low 
barometer.  An  excessive  humidity  in  the  atmosphere  was  therefore  produced  over  the 
greater  portion  of  the  United  States  cast  of  the  Mississippi  River.  The  unusual  supply  of 
vapor  thus  diffused  over  the  country  prevented  a  great  loss  of  heat  by  terrestrial  radia- 
tion, and  tended  to  increase  the  mean  temperature  for  the  mouth. 

storms. 

The  movements  of  those  areas  of  low  barometer  which  produced  a  definite  cyclonic 
condition  of  the  atmosphere  are  traced  on  Chart  No.  ^,  and  are  numbered  in  the  order 
in  which  they  occurred.  Although  treated  of  under  the  general  title  of  storms,  the 
atmospheric  disturbance,  in  several  instances,  was  not  sufficiently  violent  to  warrant 
the  use  of  this  term. 

The  first  storm  that  occurred  during  the  month  is  of  particular  interest,  as  it  has 
been  traced  directly  from  the  Upper  Missouri  Valley  to  the  Atlantic  coast.  This  storm 
was  preceded  by  gales  on  the  Pacific  coast  during  the  30th  and  31st  days  of  Decem- 
ber, and  the  approach  of  the  atmospheric  disturbance  was  indicated  by  the  rapid  fall 
ot  the  barometer,  with  heavy  ram,  at  Portland,  Oreg.,  and  San  Francisco.  The 
southerly  winds  which  prevailed  upon  the  coast  show  that  the  cent-er  of  the  disturb- 
ance passed  to  the  eastward  north  of  Vancouver's  Island. 

The  midnight  report  of  Jauuary  1st  announced  an  area  of  low  barometer  in  the  Upper 
Missouri  Valley,  as  noted  on  the  chart.  From  this  point  the  direction  of  the  storm  was 
southeastward,  following  the  course  of  the  Missouri  River  as  far  south  as  latitude  45^ ; 
after  which  its  general  course  was  eastward  over  the  mean  latitude  of  47°.  It  was 
accompanied  by  rain  and  snow  from  the  Mississippi  River  to  the  Atlantic  coast,  north  of 
the  Ohio  Valley^  irom  the  2d  to  the  4th  of  the  month.    As  this  area  of  disturbance 
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passed  to  tlie  eastward,  its  velocity  increased,  with  a  gradual  rise  of  the  barometer— 
couditions  which  do  not  usually  obtain  in  storms  in  this  latitude. 

It  was  followed  by  decidedly  cold  weather,  first  in  the  northwest  and  a  ** Norther" 
on  the  coast  of  Texas,  the  temperature  at  Fort  Gibson  falling?  from  73°  to  15°,  and  the 
barometer  rising  0.9  of  an  inch  during  the  night  of  the  3d.  This  "  Xorther"  continued, 
with  snow  and  freezing  weather,  until  the  6th. 

II.  This  storm  was  nrst  defined  in  the  Gulf  of  Mexico,  its  approach  being  indicated 
by  the  general  direction  of  the  isothermal  lines  in  the  Southern  States. 

It  appeai-s  to  have  had  an  equatorial  origin,  and  to  have  described  the  northern  half 
of  its  parabolic  track  within  the  limits  of  our  observation.  The  general  course  of  the 
center  of  disturbance  was  parallel  to  the  coast-line,  and  the  region  of  precipitatir*n  ex- 
tended from  the  Atlantic  coast  to  the  Mississippi  Valley,  and  from  the  Gulf  to  Britu^h 
America.  It  was  this  storm  which  produced  the  snow  and  sleet  in  the  Lake  region  and 
Ohio  Valley  on  the  6th  and  7th  of  the  month,  and  severed  the  telegraphic  communica- 
tion betwteu  the  East  and  W«^t.  The  form  of  the  area  of  least  pressure  during  the  7th 
of  the  month,  and  while  the  storm  was  passing  from  North  Carolina  to  Western  Peuu- 
sylvania,  was  that  of  an  ellipse,  with  the  major  axis  in  the  direction  of  i»rogres8ion. 
This  feature  is  noted,  for  the  reason  that  several  attempts  have  been  made  to  show 
that  these  storms  are  always  elliptical  in  form,  and  that  the  major  axis  is  aUcagH  per- 
pendicular to  the  course  of  the  storm,  whereas,  in  the  present  instance,  the  center  of 
depression  became  circular  in  form  as  it  passed  into  the  Saint  Lawrence  Valley,  from 
■which  region  it  passed  to  the  northeast -over  the  mean  line  of  atmospheric  progression 
for  the  eastern  portion  of  the  United  States. 

III.  Passed  to  the  north  of  the  United  States,  and  was  at  no  time  wholly  within  the 
limits  of  our  observation.  The  center  of  depression  was  approximately  marked  on  each 
of  the  tri-daily  reports  from  the  afternoon  of  the  8th  to  the  morning  of  the  llth,  during 
which  time  the  southern  half  of  this  disturbance  extended  as  far  south  as  the  Ohio  Val- 
ley and  the  Middle  Statf^,  producing  rain  or  snow  in  these  regions  and  the  Northeast. 

IV.  Originated  in  the  Mississippi  Valley,  and  was  first  marked  as  central  in  Missonri 
on  the  morning  of  the  13th.  It  moved  to  the  eastward  with  a  mean  velocity  of  50  miles 
per  hour,  without  producing  high  winds,  except  on  the  eastern  coast. 

During  the  15th  and  16th  of  the  month  a  severe  storm  prevailed  on  the  Pacific  coast, 
extending  from  Central  California  to  the  west  coast  of  British  America,  and  the  barom- 
eter fell  to  the  unusual  reading  of  29.06  inches  at  Portland,  Oreg. 

Reports  received  from  vessels  in  the  Pacific  previous  to  the  above  dates  indicate  that 
this  storm  existed  as  a  severe  northerly  gale  in  latitude  30^  \6'  N.,  longitude  145-  W., 
January  13,  and  as  a  northeasterly  gale  in  latitude  37°  15'  N.,  longitude  156^^  26'  W., 
on  Januarv  14,  when  the  barometer  fell  to  29.46  inches.  This  storm  is  not  traced 
upon  the  chart,  because  it  passed  to  the  nnrth  of  the  United  States  without  any  uunsnal 
disturbance,  except  in  the  Upper  Lake  region  and  north  of  Minnesota,  the  barometer 
at  Fort  Garry  falling  to  29  incnes,  the  lowest  reading  noted  during  the  month. 

V.  VI,  VII  and  Vfll  developed  west  of  the  Missujsippi  River  and  moved  eastward, 
accompanied  by  rain  or  snow,  without  producing  high  winds,  the  last  named  present- 
ing the  unusual  condition  of  developing  and  wholly  disappearing  within  the  limit  of 
our  stations,  notwithstanding  the  atmosphere  had  assumed  a  definite  cyclonic  move- 
ment. 

WESDS. 

The  mean  direction  of  winds  at  the  several  stations  is  represented  on  Chart  No.  2  by 
the  arrows,  and  it  will  be  observed  is  generally  toward  the  area  of  low  barometer. 

Apart  from  the  storms  already  described,  no  high  winds  were  reported  except  almost 
continuous  gales  at  Pike's  Peak.  During  the  month  of  January  thirty-five  Cautionary 
Signals  were  ordered  on  the  Atlantic  coast,  embracing  those  stations  between  Eastport 
and  Wilmington,  and  five  telegraphic  warnings  of  the  approach  of  storms  were  sent  to 
Canadian  ports.  Out  of  the  whole  number  of  signals  ordered  at  the  American  ports, 
twenty-eight  have  been  justified  by  the  occurrence  of  dangerous  winds  at  or  within  one 
hundred  miles  of  the  station  at  which  the  signal  was  ordered. 

The  observer  at  Norfolk  reports  that  no  vessel  attempted  to  leave  the  port  dnnng 
the  display  of  signals.  . 

The  observer  at  New  Haven  reports  that  the  signal  on  the  7th  attracted  general 
attention,  as  it  was  ordered  twenty-four  hours  before  the  dangerous  winds  occurred. 

The  signals  ordered  at  Eastport  were  not  verified  by  the  occurrence  of  winds ;  but 
dense  fogs  prevailed,  rendering  navigation  dangerous. 

TEMPERATURE. 

The  general  distribution  of  temperature  throughout  the  United  States  is  indicate  by 
the  isothermal  lines  on  Chart  No.  2. 

The  table  will  show  that  there  has  been  an  excess  in  all  the  districts,  except  Minne- 
sota, where  i*  has  been  normal.    The  greatest  excess  has  been  in  the  regions  of  greateai 
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precipitation.  The  range  of  temperatnre  has  been  ^eater  than  usual  in  the  Southern 
St«teH.  On  the  yirecipitation  chart  will  be  found  the  lines  marking  the  southern  limit 
of  snow  and  freezing  weather.  The  mean  temperature,  as  calculated  from  the  observa- 
tloos  made  at  the  three  stations  on  the  Pacific  coast,  is  bnt  slightly  in  excess  of  the 
mean  for  the  same  period  in  previous  years. 

PRECIPITATION. 

Chart  No.  3  is  a  graphical  representation  of  the  precipitation  in  the  several  districts. 
The  local  nature  of  rain -fall,  together  with  the  limited  number  of  stations,  renders  this 
Chart  only  approximately  correct.  Probably  the  most  interesting  feature  is  the  excess 
of  rain-fall  on  tho  Pacific  coast,  and  its  iufiueuce  on  the  agricultural  interests  of  that 
section. 

A  comparison  of  the  annual  wheat-crop  with  the  annual-rain-fall  shows  that  the 
yield  has  been  largest  in  those  seasons  in  which  rains  have  been  most  abundant.  The 
amount  of  rain-fall  for  the  past  six  months  is  largely  in  excess  of  the  average,  and 
would  appear  to  indicate  a  bountiful  harvest  for  1874. 

RIVERS. 

Freshets  and  floods  have  been  reported  in  the  rivers  draining  the  Appalachian  Chain, 
and  in  those  of  New  England  and  the  Middle  States  during  the  Bth,  9th,  and  10th  days  of 
the  month.  The  Ohio  Uiver  h.os  been  unusually  high  at  Cincinnati  and  Louisville,  but 
baft  been  open  during  the  entire  month.  Fluctuations,  without  any  decided  high 
waters,  have  occnrrtd  in  the  Mississippi  and  Missouri  Rivers.  The  latter  has  been  closed 
during  the  entire  month  above  Leavenworth.  The  Mississippi  River  was  filled  with 
flottiug  ice  at  Keokuk  from  the  5th  to  the  13th,  was  closed  from  the  14th  to  the  15th. 
Ice  disappeared  on  the  19th,  and  re-appeared  again  on  the  28th. 

At  Saint  Louis  the  river  was  closed  from  the  11th  to  the  15th,  opened  on  the  18th, 
and  ice  disappeared  on  the  27th. 

At  Saint  Paul  it  remained  closed  during  the  entire  month. 

Heavy  freshets,  causing  great  loss  of  property,  have  been  reported  from  Bufiulo. 

FACTS  AND  METEOROLOGICAL  PHENOMENA. 

Meteorological  observations  have  been  continued  at  Pike's  Peak  during  the  month 
of  January,  the  station  being  situated  about  14,000  feet  above  the  level  of  tne  sea.  The 
monthly  means,  determined  from  the  three  daily  observations,  taken,  respectively,  at  7 
a.  m.,  2  and  9  p.  m.,  are  as  follows : 

Barometer,  29. 80,  mean.  30. 16.  highest.  27. 32,  lowest. 

Temperature,        6^.1       "  23^  "  —25°  " 

Relative  humidity,  .53. 

In  comparing  the  oscillations  of  the  barometer  with  the  changes  of  temperature,  it 
has  been  found  that  the  temi»erature  rises  with  an  increase  of  pressure. 

The  observer  reports  peculiar  bauds  of  cirri  at  4  p.  m.  on  the  10th  a  little  north  of  the 
zenith,  extending  from  WNW.  to  SSE.,  converging  near  the  horizon,  and  having  a 
breadth  of  5^.  These  remained  stationary  for  about  an  hour,  and  were  finally  obscured 
by  fine  cirro-stratus  clouds  or  haze. 

Numerous  auroral  displays  have  been  reported  from  stations  north  of  the  fortieth 
pamllel  of  latitude,  the  time  of  occurrence  being  generally  between  8  and  10  p.  m.  The 
frequency  of  these  displays  apparently  depends  upon  the  position  of  the  station  in  the 
auBoral  zone.  Those  occurring  at  Boston,  New  York,  Alpena,  Duluth,  and  Breckinridge, 
bet«veen  the  15th  and  20th,  are  especially  noted  as  peculiar  and  brilliant.  The  ob- 
serter  at  Detroit  reports  evidences  of  the  atmosphere  having  been  charged  with  elec- 
tricity on  January  21st,  the  telegraphic  instrument  working  with  the  batteries  discon- 
nected. The  observer  at  Long  Branch  reports  the  appearance,  at  2.10  p.  m.,  on  the  4th, 
of  $,  well-defined  "  Fog-bow  "  in  the  North.  He  says :  "  This  bow  was  larger  than  the 
usual  rainbow,  and  was  perfectly  white.  It  occupied  the  same  position  in  the  horizon 
that  a  rainbow  would  at  that  hour  of  the  day."  The  observer  at  Boston  reports  that 
on  ibe  15th  light  snow  fell  from  a  cloudless  sky. 

TJie  lowest  temperature  reiwrted  from  any  station  during  the  month  was  — 33°,  at 
Breckinridge,  Minn.,  on  the  24th.  The  highest  barometric  reading  telegraphically  re- 
ported during  the  month  was  30.98  inches,  at  Pembina,  Dak.,  January  29;  and  the 
lomjst,  29.00,  at  Fort  Garry,  Manitoba,  on  the  17th. 

Hiblished  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig.  Oen.,  {Bvt.  Amg%)  Chief  SignaUOffictr,  U.  S.  A. 
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Paper  48». 

MONTHLY  WEATHER  REVIEW,  FEBRUARY,  1874. 

War  Department,  Office  of  the  Chief  Signal- Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculturk. 

The  atmospheric  changes  daring  the  month  of  Febmary  appear  to  have  been  con- 
trolled to  an  anusual  degree  by  the  inflaence  of  the  nightly  radiation,  especially  that 
between  the  midnight  and  morning  reports.  Illustrations  of  this  are  fonnd  in  thr 
rapidity  with  which  areas  of  rain  and  snow  have  extended  during  those  hoars,  and  vf 
which  a  striking  inst^ance  is  found  in  the  heavy  snow-fall  of  the  morning  of  Wednewlay, 
February  25.  At  the  preceding  midnight,  rain  apparently  prevailed  irom  Norfolk  to 
Cairo  and  southward,  while  cloudy  weather  extended  over  the  Middle  and  Atlantk 
States.  The  northern  limit  of  the  area  of  rain  had  moved  northward  250  miles  be- 
tween 4.35  p.  m.  and  11  p.  m.  of  the  24th,  but  by  7.35  a.  m.  of  the  25th  an  area  of  anov 
prevailed  for  about  350  miles  further  northeast,  and  extended  again  another  350  mil^s 
by  4.35  p.  m.  of  the  same  day.  This  rapid  extension  northward  was  apparently  th« 
consequence  of  direct  radiation  during  the  night,  in  consequence  of  which  a  feebk 
barometric  depression  was  caused  in  the  Ohio  Valley,  while  storm  No.  XII  waa  draws 
all  the  more  rapidly  northwestward  toward  the  Middle  Atlantic  coast. 

storms. 

An  unusually  large  number,  namely,  twenty-two,  of  barometric  depressions  bavt 
been  noted  during  lebruary,  but  of  these  only  the  following  twelve  have  seemed  wor- 
thy of  representation  on  the  storm-ma)) — most  of  the  others  being  subsidiary  to  the««. 
or  only  appearing  on  the  extreme  limits  of  the  weather-map.  It  will  be  seen  that  thf 
(for  February)  unusual  number  of  four  important  storms,  of  which  two  were  violeni 
hurricanes,  have  moved  up  the  Atlantic  coast,  while  three  have  also  pursued  a  parallel 
course  on  the  west  side  of  the  Alleghanies,  and  but  three  have  been  traced  direcUy  ea^- 
ward  over  the  extreme  Northwestern  Territories  and  the  Lake  region. 

The  storms  peculiar  to  the  Gulf  Stream  would  seem  to  have  pursued  tracks  lying,  on 
the  average,  somewhat  west  of  their  usual  course. 

This  distribution  of  the  storm-tracks  is  a  sufficient  indication  of  the  peculiar  charac- 
ter of  the  weather  for  this  month,  and  the  study  of  the  reports  received  by  mail  from 
the  Bermudas,  as  well  as  of  the  logs  of  vessels,  shows  the  extreme  importance  of  the« 
islands  as  an  outpost  for  the  anticipation  of  such  storms  as  advance  northward  npoc 
the  New  England  coast. 

I.  This  storm  was  apparently  in  Texas  on  the  31st  of  January,  and  on  the  Ist  of  Feb- 
ruary was  in  Louisiana,  and  was  alre^y  followed  by  the  customary  cold  weather  oa 
the  Texas  coast.  In  its  advance  northeastward  to  the  Lower  Lakes,  it  was  preceded  by 
a  high  barometer  and  cold  northeast  wind  in  the  Middle  and  East  Atlantic  States 
This  mass  of  cold  air  seems  to  have  underrun  and  uplifted  the  warmer  air  of  the  South 
Atlantic  States,  and  extended  as  a  cold  northeast  rain  southward  to  Florida  by  tbr 
evening  of  February  2d.  While  this  low  barometer  was,  on  the  2d,tin  the  Ohio  Vallej. 
another  storm-centre  existed  between  the  Atlantic  coast  and  the  Bermudas. 

II.  This  developed  on  the  2d,  in  consequence  of  the  heavy  precipitation  in  Georgiii 
and  Florida,  caused  by  the  north  winds  previously  alluded  to.  After  passing  eastwir^ 
oflf  the  laud,  it  followed  the  trend  of  the  coast,  as  shown  by  the  Bermuda  reports,  until 

t  passed  near  Nova  Scotia  on  the  4th.    The  amount  of  barometric  depression  at  it; 
centre  appears  to  have  slowly  increased  in  the  course  of  its  progress. 

Ill  and  IV.  This  disturbance  appears  first  in  Southwestern  Texas,  and  may  hart 
owed  its  origin  to  the  westward  flow,  up  the  slope  of  the  plains  of  Texas  and  Nortlwra 
Mexico,  of  the  surface  air  forced  from  the  Gulf  of  Mexico  by  the  high  pressure  then  exte- 
ing  in  the  Gulf  and  Southern  States.  Throughout  the  3d  and  4th  instant  alovK 
increasing  cloudiness  was  reported  from  the  western  gulf  coast,  while,  as  usual,  tbr 
upi)er  clouds  moved  toward  the  centre  of  higher  pressure.  There  are  no  rei>orts  to  8bo» 
whether  there  also  existed  on  the  west  of  the  Mexican  Cordilleras  any  area  of  te» 

Eressure  that  would  further  intensify  the  action  going  on  in  Texas.  The  storm-centic^ 
aving  in  its  eastward  course  left  Texas  on  the  5th,  was  immediately  followed  bvi 
moderate  "  Norther,"  and  while  itself  passing  rapidly  northward  to  the  Ohio  Valfrj. 
gave  rise  on  the  6th  to  southerly  winds  and  heavy  rain  or  snow  in  the  South  asii 
Middle  Atlantic  States,  over  which  there  also  appeared  several  temporary  baromtithf 
depressions — one  of  which  developed  by  midnight  of  the  7th  to  a  well-marked  storm  w 
the  coast  of  Virginia. 

The  growth  ol  No.  IV  was  attended  by  the  gradual  disappearance  of  the  ori^oil 
storm-centre.  Southwest  winds  prevaifed  at  the  Bermudas  while  it  was  near  Cap* 
Hatteras ;  northerly  winds,  with  rain,  prevailed  before  and  after. 
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V.  This  storm  first  appears  on  the  map  as  a  region  of  rain  on  the  7th  of  February, 
southwest  of  Florida.  There  was  at  this  time  a  cold  northerly  current  flowing  over 
LoniHJana  and  Northern  Florida,  and  it  seems  not  improbable  tbat  this  contributed  to 
the  formation  in  the  southeastern  part  of  the  Gulf  of  Mexico  of  the  rainy  area  attend- 
ing the  development  there  of  the  low  barometer.  After  crossing  the  peninsula  of 
Florida  the  storm-centre  moved  northeastward,  not  far  from  the  South  Atlantic  coast, 
preceded  by  a  northeast  gale  at  Capes  Henry  and  Hatteras.  On  the  morning  of  the 
11th  this  storm-centre  appears  quite  near  to  Cape  Breton,  where  the  barometer  was  at 
that  time  reported  28.78,  being  the  lowest  that  has  occurred  dunng  the  month.  This 
cyclone  was  productive  of  great  destruction  upon  the  sea,  as  shown  by  the  reports  that 
have  come  to  hand,  of  over  one  hundred  vessels,  collated  from  the  columns  of  the  New 
York  Herald.  Of  these,  the  following  give  the  approximate  places  in  which  they  met 
the  storm: 

On  the  &th—  On  the  10th  and  llih— 

S.S.  Morro  Castle.  E.  of  Frying-Pau  Shoals.  Bark  Jason,  lat.  38°,  Ion.  68<^. 
Schr.'Ricardo,  lat.  31^,  Ion.  79^. 

Brig  E.  H.  Flynn,  lat.  29^,  h>n.  79^  20'.  On  the  llth  and  12th^ 

S.  8.  yEtna,  200  miles  S.  of  Hatteras.  g.  g.  Weser,  lat.  43°,  Ion.  56°. 

On  thedih—  On  the  12th— 

Bark  Saide,  lat.  32^,  Ion.  70^.  g.  g.  Maas,  lat.  46°,  Ion.  48"  40'. 
Brig  Hail  Columbia,  lat  33<^  48',  Ion.  7.3°  16'.  ' 

Bark  La  Platte,  lat.  32^  (f),  Ion.  67°  15'.  On  the  13th— 

S.  8.  Montgomery,  S.  of  Cape  Hatteras.  «    q   Air„^^:„„  o  ^«,.o  w   ^^^  t  ;„«....^..i 

Sch.  Jos.  W.Wilson,  lat.  31*15',  Ion.  790  20'.  S'  ?;  ^y*'"''?^;  ^u^T^  J"        ^^'^^^^^^ 

Brig  Lsabel  Cain.  lat.  34°  30',  Ion.  69^  :W;  ^  a  ^^^"^J  i^.t^^i  \5  l.a  w  nfTW«. 

b!romet.r  fell  to  ^..80.  S.  ^^gV/.^o^^^^^^^^^^ 

VII.  During  the  evening  of  the  llth  and  morning  of  the  12th  the]  barometer  fell, 
with  light  rain,  in  California  and  Oregon.  This  was  followed  on  the  12th  by  rapid 
fall,  with  southeast  winds  throughout  the  country  immediately  east  of  the  Rocky 
Mountains,  and  the  formation  of  a  long  elliptical  area  or  trough  of  low  pressure  which 
soon  broke  up  into  three  or  more  circular  areas,  of  which  the  most  important  has  been 
indicated  as  No.  VI.  The  pressure  in  Oregon,  however,  continued  quite  low  and  fall- 
ing, showing  that  the  main  depression  was  moving  slowly  northeastward  toward  Brit- 
ish Columbia.  By  the  evening  of  the  13th,  this  had  finally  passed  into  Montana,  bnt 
appears  not  to  have  had  there  the  characteristics  of  a  severe  disturbance.  It  was  cen- 
tral on  Lake  Superior  on  the  morning  of  the  15th,  and  on  the  Gulf  of  Saint  Lawrence  on 
the  17th.  The!barometer  was  quite  low  at  the  Bermudason  the  16th,  17th,  and  18th,  and 
was  followed  by  northerly  winds,  low  temperatures,  and  heavy  rain. 

VIII.  The  morning  map  of  the  16th  shows  a  decided  depression  west  of  Texas,  which 
probably  originated  west  of  the  Cordilleras,  possibly  in  the  equatorial  portion  of  the 
Pacific  Ocean,  as  Mr.  Redfield  has  shown  to  be  frequently  the  case  with  the  storms 
tbat  arrive  on  the  Mexican  and  California  coasts.  This  storm-centre  moved  quite 
slowly  eastward,  influenced,  no  doubt,  by  the  area  of  moderately  high  barometer  and 
cold  air  over  the  Lake  region  and  Ohio  Valley.  On  passing  beyond  the  coast  of  Geor- 
gia it  seems  to  have  given  rise  to  at  least  two  areas  of  special  precipitation  and  ])os- 
sibly  low  pressure,  one  of  which  existed  in  Florida  on  the  morning  of  the  18th, 
while  the  other  was  east  of  South  Carolina.  The  Bermuda  report*  indicate  that  both 
of  these  passed  northeastward,  without  important  development. 

IX.  On  the  16th  and  17th  the  falling  barometer,  clouds  and  rain  at  San  FranciFCo  and 
Portland,  Oreg.,  indicated  the  approach  of  areas  of  low  pressure,  of  which  the  one  rep- 
resented as  No.  IX,  passed  withm  the  cognizance  of  the  office,  while  others  kept  to  the 
northward.  This  storm-centre  apparently  passed  eastward  over  the  northern  part  of 
California  into  Nevada  and  Idaho,  where  it  was  central  on  the  18th,  and  there  co-oper- 
ating with  a  smaller  storm-centre  to  the  northward,  produced  what  threateued,  on  the 
morning  of  the  19th,  to  be  an  unusually  severe  disturbance  ;  this,  however,  passed 
northeastward  over  Lake  Superior,  and  was  only  especially  notable  by  reason  of  the 
northwest  gales  in  Minnesota  and  Dakota.  The  steady  southerly  winds  induced  over 
the  Lower  Lakes,  Middle  and  East  Atlantic  States  brought  steady  light  rains  to  those 
sections. 

X.  While  the  previous  storm-centre  was,  on  the  19th,  in  the  extreme  northwest,  the 
Wndnced  southeasterly  winds  in  Texas  prepared  the  way  for  the  formation  of  an  inde- 
pendent area  of  precipitation  and  low  pressure  in  Texas,  the  existence  of  which  was,  as 
nsnal,  determined  by  the  nightly  radiation  ;  its  centre  on  the  morning  of  the  20th  was 
probably  in  Northwestern  Texas.  The  rain  area  extended  very  rapidly,  by  midnight, 
over  the  Ohio  Valley  to  Western  Pennsylvania.  The  remarkable  contrast  of  tempera- 
tare  noted  in  a  subsequent  portion  of  this  review  formed  the  most  notable  features  of 
the  storm-centre,  which  soon  seemed  to  die  aw.iy. 

XI.  The  belt  of  isotherms  above  alluded  to  as  originating  on  the  dissolution  of  storm 
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No.  X,  seems  to  have  lasted  until  the  development  of  No.  XI  disturhed  its  arran^raent 
The  passage  of  No.  IX  from  the  Pacific  coast  had  been  followed  on  the  21»t  by  the  ar«a 
of  highest  barometric  readings  that  appeared  on  that  coast  dnring  the  month.  The 
cold  northerly  \^'inds  from  this  area  of  high  barometer  prevailed  over  the  Lower  Mis- 
souri, Upper  Mississippi,  and  Ohio  Valleys,  and  in  Texas  on  the  morning  and  afterouon 
of  the  2l8t,  apparently  there  formed  in  consequence  some  precipitation  in  Southern 
Texas  and  otf  the  Texas  coast,  for  by  midnight  the  coast-winds  have  veered  to  south 
and  east,  with  rising  tempt^ratn re.  During  the  whole  of  this  night  the  rain-fall  was 
quite  large  in  Tennessee,  and  the  area  of  lowest  pressure,  after  moving  into  that  State* 
extended  simnltaneoiisly  and  rapidly  to  the  northeast  and  northwestward,  and  on  the 
morning  of  the  23<l  was  represented  by  two  depressions,  respectively  over  Upper  Mich- 
igan and  the  Lower  Lake  region.  The  former  disappeared  from  the  cognizance  of  the 
signal-Ktatious,  and  the  latter  ])as8ed  over  the  mouth  of  the  Saint  Lawrence  River. 

XII.  The  cold  northerly  winds  attending  the  high  barometer  that  followed  the  pre- 
ceding storm  seem  to  have  underruu  the  warmer  and  moister  air  of  the  Gulf  and  the 
Atlantic  between  latitudes  25^  and  30^,  so  that  already  on  the  morning  of  the  23d  the 
Texas  *' Norther,"  and  its  feebler  representative  in  Alabama,  were  attended  by  the  inva- 
riable upper  southerly  cloud-bearing  current  moving  toward  the  centre  of  low  temper- 
ature and  high  barometer.  During  the  24th  there  appeared  traces  of  an  incipient 
storm-centre  in  the  northern  portions  of  the  Gulf,  while  cold  north  and  northeast  wind^. 
with  sleet,  rain,  and  high  barometer,  prevailed  on  the  South  and  Middle  Atlantic 
coasts,  probably  indicating  the  simultaneous  development,  in  a  similar  manner,  of  a 
storm-centre  at  some  distance  east  of  the  Carolina  coast.  On  the  25th  this  latter  cen- 
tre had  moved  on  to  the  coast  of  New  Jersey,  while  the  depression  in  the  Gnlf  of  Mex- 
ico had  moved  eastward  over  the  Florida  peninsula  and  disappeared,  possibly  uniting 
with  its  predecessor. 

The  storm-centre  then  advanced  rapidly  northeastward  along  the  New  England 
coast;  it  was,  in  the  afternoon  of  the  26th,  east  of  Cape  Breton.  This  storm  appears  to 
be  the  same  as  that  experienced  by  the  steamer  Donau,  which  met  a  violent  humcane 
shortly  before  reaching  New  York  on  the  27th.  The  same  hurricane  was  also  met  by 
the  steamships  Russia,  City  of  Dublin,  Wisconsin,  and  Andes,  and  the  latest  report 
received  concerning  it  is  from  the  steamship  Pennsylvania,  which  experienced  a  viojent 
hurricane  at  midnight  of  the  27th. 

CAUTIONARY  SIGNALS. 

There  have  been  displayed  during  the  month  at  stations  in  the  United  States  ninetj- 
cautionary  signals,  while  to  the  Canadian  stations  forty -two  storm-warnings  have  been 
sent.  Of  these  latter  the  tri-daily  weather-maps  show  with  more  or  less  certainty  that 
twenty  were  verified  by  the  storm-winds  following  within  twenty-four  hoursal\er  the  ob- 
servations were  made  upon  which  the  warnings  ^^  ere  based.  Of  the  remaining  twenty- 
two  signals,  eighteen  appear  not  to  have  been  verified,  while  two  orders,  classed  as  late, 
were  sent  after  the  winds  had  become  dangerous,  because  it  was  anticipated  that  theee 
would  so  continue  for  some  time ;  concerning  the  verification  of  two  others,  no  informa- 
tion is  at  present  available.  Of  the  ninety  signals  displayed  at  stations  in  the  United 
States,  twenty-three  are  classed  as  late,  the  orders  having  bec-n  issned  immediately  on 
the  reception  of  the  news  of  unexpected  strong  winds;  other  twenty-three  are  re- 
ported by  the  observers  as  not  verified  at  the  station,  but  of  thest?  twelve  appear  to 
have  been  verified  within  one  hundred  miles  thereof,  leaving  fifty-six  signals,  or  sixty- 
two  per  cent.,  verified.  Three  cases  are  reported  in  w^iich  dangerous  winds  prevailed 
for  a  short  time  without  the  display  of  signals. 

BAROMETIC  PRESSURE. 

The  isobars  given  on  Map  No.  2  show  that  the  area  of  high  pressure  on  the  Pacific 
Ocean  has  encroached  upon  the  coast  of  California;  on  the  other  hand,  the  area  of  high 
barometer  over  the  Atlantic  Ocean  has  apparently  extended  somewhat  farther  eastward 
than  usual.    The  lowest  pressure  is  found  on  hake  Superior. 

TEMPERATURE. 

The  temperature  dnring  this  month  has  been  about  the  average  of  many  years  paA, 
the  most  decided  departure  being  in  Minnesota,  Wyoming,  and  Coh»rado.  On  the  24tb, 
in  the  latter  Tenitories,  the  thermometer  indicated  the  lowest  temperature  ever  recordeid 
there,  it  being  — 24^  at  Cheyenne,  — 17^^  at  Colorado  Springs,  — D^  at  Denver,  and  0  at 
Santa  F6. 

The  isothermal  lines  for  the  month  are  given  on  Map  No.  2.  In  drawing  these,  some 
use  has  been  made  of  the  observations  made  by  the  corps  of  voluntary  observers  report- 
ing to  the  Signal-Office. 
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The  southeastern  side  of  a  region  of  cold  air  and  high  barometer  generally  presents 
cases  of  extreme  contrasts  of  temperature,  and  such  have  been  quite  frequent  during 
this  month.  Ttie  most  remarkable  instance  was  noted  on  the  afternoon  of  February  22, 
and  it  is  worthy  of  special  attention,  since  similar  cases  have  occurred  but  three  or  four 
times  during  the  last  three  years.  On  the  date  in  question  a  line  drawn  northward 
through  Louisiana  to  Vicksburg ;  thence  northeast  to  Baltimore,  and  thence  southeast 
to  the  Atlantic  Coast,  separated  the  area  of  cold  northeast  winds  and  rain  on  the  north- 
ward from  that  of  warm  southwest  winds  to  the  southward.  This  belt  ol  great  thermal 
contrasts  had  existed  on  the  20th,  and  extended  slowly  eastward  until  the  23d. 

The  greatest  contrast  recorded  is  found  in  the  Middle  Atlantic  States,  although  prob- 
ably parallel  cases  occurred  at  other  places  where  the  Signal-Office  has  no  stations.  At 
New  York  the  temperature  of  41^^,  with  northeast  winds,  is  first  recorded  on  the  21st  at 
7.35  a.  m.,  and  continued  uniformly  until  the  23d,  7.35  a.  ra.  At  Philadelphia  there 
were  northeast  winds,  temperature  44°,  on  the  22d,  7.35  a.  m..and  continuing  uniformly 
until  the  23d,  7.35  a,  m.;  at  Baltimore  northeast  winds,  temperature  58^^,  on  the  22d 
11  p.  m.  This  is  the  only  northeast  wind  reported  at  Baltimore.  During  the  three 
days  in  question  Baltimore,  as  also  always  Washington,  experienced  only  warm  south- 
west winds. 


On  the  21«<,  4.35  p.  m. 


On  the  22d,  4.35  p.  m. 


On  the  23d,  7.35  o.  m. 


New  York,  wind  E.,  temp.  51° 

Philadelphia,  wind  SW.,  temp.  67° . 


Philadelphia,  wind  NE.,  tercp. 

47°. 
Baltimore,  wind  SW.,  temp.  73°. 


Philadelphia,  wind  E.,  temp.  41o. 
Baltimore,  wind  SW.,  temp.  62P. 


It  thus  appears  that  at  these  stations,  as  also  along  the  entire  belt  from  Louisiana 
to  New  Jersey,  cold  north  and  east  winds  met,  and  perhaps,  to  a  slight  extent,  under- 
run  the  warm  south  and  west  winds,  the  contest  between  the  two  being  maintained 
with  great  uniformity  for  48  hours.  The  examination  of  the  movement  of  the  upper 
clouds,  as  far  as  t^y  could  be  observed  when  the  belt  was  most  distinctly  marked  on 
the  afternoon  of  the  22d,  shows  that  while  the  crowded  isothermal  lines  bounded  the 
regions  of  north  and  south  surface  winds,  they  also  bounded  the  regions,  respectively, 
of  the  northeast  and  southwest  upper  currents,  into  which  directions  the  surface  winds 
were  respectively  turned  after  their  ascension.  The  heaviest  rain  seems  to  have  been 
falling  on  the  north  side  of  the  dividing  belt  at  the  time  of  each  report.  As  has  been 
mentioned  in  the  study  of  the  storm  No.  XI,  this  belt  of  isotherms  disappeared  on 
the  development  of  that  storm-centre. 

PRECIPITATION. 

The  monthly  chart  of  precipitation  shows  that  there  has  been  a  very  great  excess  in 
the  South  Atlantic  States,  and  a  decided  excess  in  the  Western  Gulf  States  and  the 
Ohio  Valley.  In  compiling  this  chart,  use  has  been  made  of  the  reports  of  voluntary 
observers,  in  addition  to  those  of  the  Signal  Corps. 

On  the  2lst  and  22d,  at  Nashville,  there  fell  5.96  inches  in  36 hoars,  being  the  heaviest 
rain- fall  ever  recorded  there. 


The  Missouri  River  at  the  end  of  the  month  was  at  about  the  same  height  as  at  the 
beginning,  both  at  Leavenworth  and  at  Saint  Louis,  having  in  the  interval  risen  and 
again  fallen  from  1  to  3  feet.  The  Ohio  fell,  with  but  slight  interruption,  until  the 
13th  of  the  month,  when  a  sudden  rise  of  about  8  feet  occurred  in  the  upper  portion  of 
the  river,  pro<lucing  by  the  20th  a  rise  of  15  feet  at  Cincinnati.  The  extensive  rain  of 
the  23d  and  24th,  throughout  the  Ohio  Valley,  caused  a  very  general  rise,  which  was 
especially  marked  at  Nashville.  At  the  close  of  the  month  the  river  stood  at  Cincin- 
nati, Louisville,  and  Cairo  from  8  to  12  feet  above  its  position  at  the  middle  of  the 
month.  The  Upper  Mississippi  has  varied  but  slightly,  and  at  the  close  of  the  month 
averaged  about  1  foot  lower  than  at  the  beginning ;  below  Saint  Louis  it  has  varied  con- 
siderably, and  at  Cairo,  Memphis,  and  Vicksburg  closed  from  4  to  6  feet  higher  than 
at  the  beginning  of  the  month.  The  wave  of  high  water  which,  on  the  28th,  was  passing 
Cairo  and  Memphis,  had  not  at  that  time  reached  Vicksburg. 

ICE  IN  RIVERS,  ETC. 

During  the  month  the  ice  has  averaged  16  inches  in  thickness  at  Dubuque,  and  21f 
at  La  Crosse.  At  Keokuk  the  river  was  clear  of  ice  on  the  11th  and  27th,  but  full 
of  thin  ice  at  the  other  days  of  observations.  At  Detroit  on  the  12th  the  river  was 
almost  free  of  ice.  At  Toledo  the  ice  broke  up  on  the  15th.  At  Buffalo  the  river  and 
lake  continued  frozen  during  the  month.  At  Rochester,  at  the  beginning  of  the  month, 
the  ice  was  from  6  to  8  inches  thick,  and  at  the  close  from  12  to  18  inches. 
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TEMPERATURE  OK  THE  WATER. 

But  five  stations  have  sent  reports  of  the  temperature  of  the  water  in  the  rivers 
The  ranges  are  as  follows : 

Maximam.  Minimum. 

Leavenworth 33*^  32^ 

Nashville 53  39 

Knoxville 51  41 

Montgomery 61  47 

Shreveport 57  48. 5 

At  stations  on  the  Atlantic  and  Galf  coasts  the  ranges  have  been  as  follows  : 

Maximum.  Mioimam. 

Galveston 65^  51^ 

Mobile 60  52 

.Jacksonville 66  57 

Wilmington 54  42 

Norfolk 56  37 

New  York 36  31 

Wood^s  Hole 34  29 

Portland,  Me 34  (T)  29 

FROSTS. 

Frosts  are  reported  at  the  following  stations : 

On  the  3d.  Shreveport ;  4th,  Cairo ;  5th,  Savannah ;  8th,  Shreveport ;  10th,  Mont- 
gomery ;  24th,  Shreveport. 

SOLAR  AND  LUNAR   HALOS. 

Solar  or  lunar  halos  have  been  recorded  as  follows:  On  the^M, Santa  F6  and 
Oswego ;  4th,  Atlantic  City  and  Long  Branch  ;  9th,  Santa  F6;  lOth,  East|M>rt ;  lltb, 
Eastport;  14th,  Washington ;  19th,  Eastport  and  Breckenridge  ;  20th,  Atlantic  City; 
2l8t,  Breckenridge  and  Duluth;  22d,  Wytheville  and  Breckeuridgc ;  24th,  Cairo, 
Escanaba,  Dubuque,  Norfolk,  Eastport,  Albany,  Barnegat,  and  Saint  Paul ;  25th,  Saint 
Paul,  Breckenridge,  and  Omaha ;  26th,  Duluth,  Marquette,  Buffalo,  Oswego.  Sandy 
Hook,  Wood's  Hole,  Albany,  Barnegat,  Norfolk,  New  Haven,  Philadelphia,  Atlantic 
City,  Lynchburg,  Rochester,  Grand  Haven,  and  Washington ;  27th,  Keokuk,  Daven- 
port, Omaha,  Dubuque,  and  Washington. 

POLAR  BANDS. 

Notable  arrangements  of  cirri-clouds,  in  what  are  called  polar  bands,  were  reo^irded 
as  follows  :  On  the  5th,  at  Saint  Paul;  8th,  Atlantic  City  ;  14th,  Saint  l*aul  uud  Wash- 
ington ;  21st,  Norfolk  ;  23d,  Sandy  Hook  ;  26th,  Norfolk. 

AURORAS. 

Auroral  displays  have  been  generally  quite  faint.  They  have  been  observed  at  the 
following  stations  :  On  the  5th  at  Burlington,  Eastport,  Boston,  Albany,  Lon^  Branch, 
Alpena,  and  Rochester;  7th,  Eastport,  Marquette,  and  Alpena;  14th,  Eastport,  Bar- 
lington,  Rochester,  Erie,  and  Breckenridge;  17th, Burlington,  Alpena,  and  Marquette  ; 
IHtn,  Boston,  and  at  Lake  City  "  an  anonialons  luminous  appearance ;''  20th,  Eastport. 

ATMOSPHERIC  ELECTRICITY. 

Remarkable  earth  currents  were  noted  on  the  25th  at  Breckenridge.  Thnnder  and 
lightning  storms  were  experienced  on  the  5th  at  Galveston;  6th,  Mobile  ;  17th,  Mout' 
gomery,  Charleston,  and  Augusta;  21st,  Cairo  and  Shreveport ;  iid,  Shreveport ;  26th, 
Atlantic  City. 

MISCELLANEOUS. 

An  earthquake  was  experienced  at  Eastport  at  10.50  p.  m.  on  the  27th.  The  trem- 
bling lasted  three  or  four  minutes. 

The  migration  southward  of  flocks  of  wild  ducks  was  noted  on  the  Uth  at  Saint 
Louis,  and  24th  at  Morgantown. 
A  bright  metor  was  observed  February  Ist,  at  Atlantic  City. 
Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig.  Gen.  {Bvt.  AMig'd,)  Chief  Signal-Officer,  l\  S.  J. 
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Paper  48«>. 

MONTHLY  WEATHER  REVIEW,  MARCH,  1874. 

War  Department,  Office  of  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture. 
The  weather  for  the  past  month  has  been,  iq  almost  all  parts  of  the  United  States^ 
au  easy  transition  from  winter  to  spring.  The  only  instances  of  abnormal  weather  have 
occurred  in  the  northernmost  portion  of  the  country.  The  winter  temperatures  and 
other  meteorological  conditions  have  been  generally  quite  evenly  balanced  with  those 
of  early  spring.    These  conditions  are  reviewed  below  in  detaiL 

storms  and  cyclones. 

The  month  of  March  has  been  characterized  by  its  usual  storminess.  Twelve  notice- 
able depressions  have  passed  over  more  or  leps  of  the  territory  of  the  United  States. 
The  following  details  sufficiently  describe  them.    (See  Storm  Track  Chart  No.  1.) 

No.  I.  This  disturbance  originated  apparently  in  the  Western  Gulf  States  on  the  last 
night  of  February,  and  moved  nearly  due  eastward,  expanding  Its  area  of  depression, 
and  passing  off  the  Georgia  coast  at  midnight  of  March  1st.  It  was  attended  by  no 
serious  consequences. 

No.  II.  This  second  storm-area  of  the  month  entered  the  United  States  on  the  1st 
of  March,  from  the  northwest,  and  was  marked  by  a  very  low  barometer.  Its  track 
was,  however,  so  high  in  latitude  that  its  effects  were  not  much  felt. 

No.  Ill  Was  of  more  cyclonic  force,  and  passed  from  the  southwest  to  northeast 
directly  over  the  country.  It  started  from  Kansas  on  the  morning  of  March  3d.  and 
reached  the  Saint  Lawrence  Valley  on  the  morning  of  the  4th.  From  Montreal  its 
course  was  eastward,  and  it  disappeared  off  the  coast  on  the  5th. 

No.  IV  Approached  from  the  southwest  on  the  evening  of  the  5th,  and  pursued  a 
northeastward  course  steadily  until  it  reached  the  Saint  Lawrence  Valley.  It  made  a 
8li<;ht  detour  to  the  northward,  crossing  the  Upper  Lakes  on  the  7tli,  and  thence 
mlvanced  in  a  line  nearly  due  eastward.  After  reaching  the  Lower  Saint  Lawrence 
Valley  on  the  afternoon  of  the  8th,  it  paused  and  remained  stationary,  or  nearly  so, 
nntil  the  12th — a  fact  most  extraordinary  in  the  progressive  movements  of  storm- 
centres. 

No.  V.  While  No.  IV  was  in  progress  across  the  country  a  smaller  storm-centre  was 
formed  in  Virginia  on  the  night  of  the  6th,  and  advancing  up  the  coast  in  a  north- 
easterly direction,  appears  to  have  passed  beyond  the  Nova  Scotia  coast  on  the  8th,  or 
else  to  have  merged  into  the  larger  storm,  (No.  IV,)  which  was  then  coming  very  near 
to  its  track. 

No.  VI  Commenced  in  the  southwest  on  the  9th  and  moved  over  the  Southern  States, 
it«  track  on  the  11th  being  deflected  from  Central  Alabama  to  Northern  Florida,  whence 
it  disappeared  to  the  eastwanl  on  that  day. 

No.  VII.  Although  this  storm-centre  appears  to  have  been  formed  in  the  shape  of  a 
long  trough,  lying  north  and  south,  west  of  the  Mississippi  Valley,  and  in  the  north- 
west, early  on  the  I4th,  it  does  not  appear  in  concentrated  force  until  the  midnight  of 
the  15th.  Then  it  commenced  moving  slowly  southeastwardly  from  Dakota  to  Iowa 
and  Northern  Missouri,  which  latter  district  it  reached  on  the  afternoon  of  the  17th. 
Thence  its  course  is  at  right  angles  to  its  earlier  track  as  it  passed  from  Missouri  to 
Michigan  on  the  18th,  and,  on  the  19th,  rapidly  bore  away  to  the  Lower  Saint  Lawrence 
Valley,  which  it  traversed  during  the  night  of  the  19th,  and  next  morning  had  disap- 
peared. While  the  main  storm-centre  was  in  Eastern  Missouri,  and  making  a  north- 
ward or  northeastward  curve  in  its  course,  there  was  formed  a  severe  storm  or  tornado 
in  the  Mississippi  Valley,  which,  at  4  a.  m.  of  the  18th,  swept  with  great  fury  over 
Cairo,  111.  It  was  accompanied  by  violent  lightning  and  thunder  and  heavy  rain,  but 
no  very  remarkable  oscillation  of  the  barometer  was  reported.  Great  damage  was  done 
to  pfoperty  by  this  apparently  local  whirlwind.  Simultaneous,  but  less  violent,  dis- 
turbances took  place  in  Memphis,  Tenn.,  and  the  vicinities. 

No.  VIII  Was  of  little  importance,  originating  in  the  northwest  on  the  19th,  and 
moving  north  of  the  Signal-Service  stations  toward  the  Lower  Saint  Lawrence  Valley. 
No.  IX  Pursued  the  same  track  on  the  21st  and  22d,  and  it,  too,  was  of  comparatively 
minor  importance. 

No.  X  Began  in  the  northwest  on  the  24th,  in  the  morning,  and  advanced  from  Da- 
kota to  Lake  Superior  on  the  morning  of  the  25th,  and  then  rapidly  moved  south  of 
Hudson  Bay  toward  Labrador. 

No.  XI  Came  up  from  the  Lower  Missouri  Valley  on  the  afternoon  of  the  25th,  and 
pursued  its  way  over  Illinois,  Indiana,  and  the  Lower  Lakes  on  the  26th.    It  passed 
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down  the  Saint  Lawrence  Valley,  and  thence  from  the  vicinity  of  Montreal  over 
New  Brunswick,  and  was  lost  to  view  on  the  night  of  the  27th. 

No.  XII.  A  twelfth  quite  noticeable  depression  appeared  in  the  southwest  on  the 
30th,  and  moved  thence  over  Tennessee  on  the  Slst,  producing  considerable  rain  and 
snow  in  the  Ohio  Valley,  and  in  its  progress  eastward  over  Virginia  caused  high  winds 
on  the  Atlantic  coasts.    It  disappeared  April  1st  in  the  Atlantic. 

Besides  these  storms,  several  depressions  have  apparently  advanced  from  the  vicinity 
of  Hudson  Bay,  sontheastwardly,  nearly  to  the  Lower  Lake  region  and  Saint  Lawrence 
Valley,  but  scarcely  producing'  any  marked  effects  in  these  sections,  because  their 
centres  were  moving  eastward  on  higher  parallels  of  latitude. 

Meteorological  data,  gathered  from  various  sources,  show  that  these  storms  have  been 
very  severe  after  passing  off  the  American  coasts,  and  have  apparently  become  more 
violent  as  they  penetrated  the  middle  and  eastern  side  of  the  North  Atlantic. 

Without  endeavoring  to  explain  this  last-named  fact,  it  may  be  proper  ro  notice  that 
large  masses  of  ice  and  icebergs  were  reported  during  March  moviug  southward  and 
eastward  off  the  Newfoundland  coast  and  banks. 

ANTI-CYCLONIC  ARKA8. 

The  number  of  anti-cyclones,  or  areas  of  high  barometer,  around  which  the  winds 
drew  in  a  general  direction  with  the  hands  of  a  watch,  is  six.  Some  of  these  auti- 
cyclonic  areas  have  been  very  large,  covering  more  than  one-half  of  the  country  at 
the  same  time.  The  pressure  of  the  atmosphere  near  their  centres  or  crests  has  in 
some  cases  been  as  high  as  30.58  and  30.73  inches.  The  general  path  pursued  by  thc^e 
meteors  hasbeenfrom  northwest  to  southeast.  They  have  largely  served  to  determine 
the  temperature,  wind  and  humidity  conditions  of  the  entire  country.  They  have 
also  exerted  a  marked  and  potent  influence  on  the  direction,  intensity,  ic,  of  all  the 
cyclonic  centres.  Some  of  them  remained  stationary,  or  almost  so,  for  several  days  in 
the  Northwest. 

PRECIPITATION. 

The  rain-fall  and  snow-fall  are  graphically  shown  on  Chart  No.  2.  It  will  be  ob- 
served there  was  a  very  large  excess  of  rain  for  all  the  Gulf  States,  and  a  deficiency 
for  N«w  England,  the  Middle  and  South  Atlantic  States  The  delieieucy  is  quit«» 
marked  in  northern  New  England  and  in  Florida,  where  the  precipitation  falls  below 
a  single  inch  for  the  entire  month.  The  most  marked  deficiency  is  in  the  Middle 
States,  and  is  one  and  a  half  inches,  and  nearly  the  same  in  New  England  and  the 
Lower  Lake  region. 

There  is  an  excess  of  about  one  and  a  half  inches  for  the  Ohio  Valley  and  Tennessee. 
The  snow-fall  in  the  Rocky  Mountains  has  been  unusually  heavy. 

TEMPERATURE. 

The  thermometriQ  data  are  given  on  accompanying  Chart  No.  3.  This  chart  shows 
that  the  thermal  conditions  were  decidedly  equinoctial  over  the  larger  portion  of  the 
country,  excepting,  of  course,  the  mountainous  and  extreme  northerly  States  and  Ter- 
ritories. The  only  remarkable  deficiency  of  temperature  was  in  the  Upper  Mississippi 
Valley.  There  was  a  slight  excess  in  the  South  Atlantic  States  aud  the  Ohio  Valley  and 
Tennessee.  The  uniformity  of  the  isothermals  and  their  parallelism  with  the  lines  of 
latitude  are  strikingly  delineated  on  the  chart.  The  only  departure  from  this  paral- 
lelism is  in  the  Appalachian  region,  where  the  influence  of  altitude  deflects  the  iso- 
thermal of  45^  southward. 

ATMOSPHERIC  PRESSURE. 

The  only  remarkable  feature  in  this  element  of  the  weather  is  the  uniformity,  which 
is  strikingly  appropriate  to  the  equinoctial  month.  There  is  no  considerable  deviation 
from  30.00  inches  of  pressure,  except  in  the  northeastern  section  of  the  country. 
There,  the  isobars  come  near  together,  and  the  pressure  is  very  low,  especially  in  Nova 
Scctia  and  the  Lower  Saint  Lawrence  Valley.  The  isobarometric  lines  are  found  on 
Chart  No.  3. 

WINDS. 

The  March  winds,  as  a  glance  at  Chart  No.  3  will  show,  are  characteristically  from 
the  northwest.  The  only  observable  exception  to  this  is  in  the  easterly  and  south- 
easterly winds  of  the  Gulf  of  Mexico  and  the  Western  Gulf  States,  in  which  the  trade- 
wind  influence  manifests,  so  early  in  the  spring,  its  predominance.  At  Mount  Wash- 
ington, winds  were  reported  on  the  t^l,  of  velocity  as  high  as  130  miles  an  hour  and 
continuing  near  that  enormous  force  for  twenty-four  hours. 
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The  condition  of  the  rivers  will  be  found  in  one  of  the  tables  on  Chart  No.  2.  The 
Red  River,  it  will  be  seen,  rose  at  Shreveport  to  its  highest  as  the  inoutli  closed.  So 
also  the  Missonri  at  Leavenworth.  The  Cumberland  was  very  high  on  the  25th,  but 
afterward  fell  considerably.  The  Ohio  was  in  flood,  the  first  of  the  month,  at  Cincin- 
nati and  Lcmisville,  but  it  fell  at  the  close.  During  the  whole  month  the  Mississippi 
River  rose  slowly  but  steadily  at  Vicksburg  to  forty-three  feet  above  low-water  mark. 
Also,  about  the  11th,  it  rose  at  Cairo  forty-five  feet  above  low-water  mark,  bnt,  as  the 
month  progressed,  it  fell  at  the  latter  point.  The  month  closed  without  any  indica- 
tions of  very  alarming  floods  in  the  western  rivers. 

PECULIAR  PHKNOMENA  AND  FACTS. 

From  Nashville  the  observer  reports,  what  may  be  of  interest  to  agriculturists,  that 
an  inspection  of  the  country  around  Nashville  by  a  member  of  the  board  of  tra<le 
of  that  city  shows  "  that  the  grasshoppers  and  other  insects  which  are  usually  killed 
by  the  cold  of  winter  are  this  spring  alive  and  already  moving."  Repeated  investiga- 
tion has  confirmed  this  statement. 

At  Knoxville,  March  7,  7  p.  m.,  there  was  an  extraordinarily  brilliant  aurora,  the 
first  of  this  year,  "  in  two  bands  :  one  triangular,- base  in  the  horizon,  or  near  it,  with 
opposite  vertex,  which  was  ill-defined,  about  15°  N.W  from  zenith ;  the  other  was 
nearer  in  the  north  and  far  brighter,  but  not  so  extensive."  The  "  dark  segment,"  the 
•'  waving  flag  aurora,"  and  the  *'  merry  dancers"  were  plainly  seen  for  some  time.  The 
same  phenomenon  was  seen  at  other  points  in  the  west  where  the  night  was  cloudless. 
It  was  also  reported,  same  night,  from  Albany,  N.  Y.,  "where  a  continuous  sheet  of  bril- 
liant white  light  encircled  the  horizon,  extending  to  an  altitude  of  35°  in  the  north- 
east and  to  an  altitude  of  12°  in  the  southwest,  the  light  in  the  northeast  strongly  con- 
trasted with  a  dark  segment  of  slate-color  beneath  it  and  about  fifty-two  streamers  of 
atraw-color."  On  the  same  night  and  hour  it  was  observed  at  Norfolk,  Va.,  where  the 
color  was  of  a  "  pale  yellow,"  partly  obscured  by  clouds ;  and,  from  this  point,  it  was 
visible  far  westward.  The  observer  at  Pike's  Peak  reports  that,  for  the  first  time  since 
the  occupation  of  the  summit,  ho  saw  an  auroral  arch  on  the  same  evening.  It  was 
seen  simultaneously  at  Louisville,  Ky. ;  at  Breckenridge,  Minn. ;  at  Eastport,  Me. ; 
faintly  at  Indianapolis,  Ind. ;  apparently  at  Augusta,  Ga. ;  faintly  at  Yankton,  Dak., 
Davenport,  Iowa,  and  other  points. 

During  tlie  conflagration  at  Indianapolis  on  the  22d,  the  wind  was  observed  not  to 
take  any  cyclonic  direction,  but  to  blow  in  a  straight  line.  At  Mobile,  on  the  22d,  the 
thermometer  reached  82°  F.  At  Augusta,  Ga.,  on  the  16th  and  17th,  there  were  forty 
consecutive  hours  of  rain-fall,  amounting  to  5.10  inches.  At  Salt  Lake  City,  on  the 
17th,  light  snow  fell  from  a  cloudless  sky,  while  the  stars  were  visible  over  the  whole 
eky.  At  Marquette,  on  Lake  Superior,  where  observations  are  taken  to  compare  the 
movements  of  water  in  the  lake,  and  the  rise  and  fall  of  the  barometer,  the  result 
shows  the  wat^r  and  barometer  acted  together  forty  times  and  in  a  contrary  manner 
fifty-three  times. 

At  Omaha,  Nebr.,  on  the  6th,  wild  geese  were  seen  moving  south.  The  Santa  F6 
observer  states,  in  his  March  report :  "  One  year  ago  the  trees  and  vines  had  leaved 
out,  but  were  killed  by  the  frosts  that  came  in  the  latter  part  of  the  month.  Thus  far, 
this  year,  there  have  been  no  signs  of  premature  bads,  leaves,  and  blossoms;  from  which 
fact  all  classes  predict  an  unusually  good  year  for  fruit  and  all  the  productions  of  the 
soil.  But  particularly  are  they  looking  forward  to  a  good  *  grape-crop.*  In  the  mount- 
ains there  is  so  much  snow  that  water  is  abundant  every wnere;  in  fact  all  classes  of 
people  are  rejoicing." 

BREAKINO  UP  OF  ICE  AND  OPENING  OF  NAVIGATION. 

On  the  19th  of  March  the  ice  all  disappeared  from  the  river  at  Rochester,  N.  Y.,  and 
navigation  to  that  port  was  resumed  on  the  23d.  At  La  Crosse,  Wis.,  the  Mississippi 
opened  on  the  28th,  or  nine  days  later  than  last  year,  having  been  closed  four  months 
and  one  day.  The  navigation  at  Alpena,  Mich.,  re-opened  on  the  20th  ;  at  Detroit  on 
the  18th.  At  Yankton,  Dak.,  the  ice  in  the  Missiouri  broke  up  on  the  20th  ;  the  ice  in 
the  harbor  at  Buffalo  gave  way  on  the  same  day,  but  not  sufficiently  to  render  navi- 
gation easy  or  safe. 

CAUTIONARY  SIGNALS. 

During  the  month  of  March,  including  the  night  of  the  .3l8t,  there  were  ordered 
for  ports  of  the  United  States,  in  all,  fourteen  cautionary  signals.    Of  this  number 
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oue  was  late.  The  correctuess  of  one  is  doabtful.  The  n amber  reported  as  actaally 
justified  was  twelve.  This  gives  as  the  percentage  of  correct  signaling,  85.  Owing  to  the 
suspension  of  navigation  on  the  lakes,  no  signals  were  displayed  there  daring  March. 

Besides  the  dismay  of  cautionary  signals  at  United  States  ports,  there  were  tele- 
graphed to  Canadian  ports  twenty-nine  warnings  of  approaching  storms.  Although 
the  exact  percentage  of  justification  cannot  be  determined  from  data  in  thia  office,  it 
is  known  that  most  of  these  warnings  were  followed  by  dangerous  gales. 

It  may  serve  to  illostrate  the  practical  utility  of  the  cautionary  signals  to  qaote  the 
words  of  the  observer  regarding  the  warning-signal  hoisted  on  the  3lBt  at  Norfolk,  Va. 
He  says  :  "  The  signal  was  fully  justified,  as  a  heavy  gale  prevailed  outside.  A  very 
large  fleet  (200)  of  sailing-vessels  put  into  Hampton  Roads,  and  remained  there  twelve 
hours  after  the  signal  was  lowered." 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Bng,  Gen.,  (Bvt.  J««yd,)  Chief  Signal-Officer,  U.  S,A, 
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War  Department,  Office  of  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agricilture- 

INTRODUCTORY. 

•  The  weather  of  April  has  been  distinguished  by  the  prevalence  of  extmordinary 
raiii-liill  throughout  the  Southern  and  Middle  States,  and  equally  unusual  snows  in 
New  K I  gland  and  in  Colorado.  The  courses  pursued  by  storms  have,  on  the  average, 
been  ninch  to  the  south  of  their  tracks  of  previous  years.  The  average  barometric 
presMine  is  unusually  high  throughout  the  northern  sections  of  the  country.  Vegeta- 
tion is  everywhere  reported  as  trom  ten  to  twenty  days  behind  its  usual  condition  at 
the  end  of  the  month.  Severe  floods  have  been  reported  from  all  the  tributaries  of  the 
Missi  sippi  River,  and  the  result  has  been  that  a  disastrous  overflow  has  been  experi- 
enced throughout  Mississippi,  Louisiana,  and  Arkansas. 

8TORMS. 

I.  The  history  of  this  storm  belongs  chiefly  to  the  month  of  March  ;  it  was  central 
on  the  l8t  of  April  in  the  South  Atlantic  States,  and  disappeared  during  the  day  in  the 
Atlantic  Ocean. 

II.  The  track  of  this  storm  is  confined  to  the  extreme  northern  limits  and  border  of 
the  region  of  our  stations;  it  passed  on  the  3d  of  the  month  over  the  mouth  of  the 
Saint  Lawrence,  after  having  produced  a  slight  disturbance  in  the  Lower  Lake  region. 

III.  This  storm  first  became  visible  as  a  well-developed  depression  in  Indian  Terri- 
tory on  the  morning  of  the  4th,  having  apparently  traveled  nortbeastwanl  from 
Texas;  its  course  was  in  a  straight  line  due  northeastward  over  Lake  Erie  and  the 
Gulf  of  Saint  Lawrence,  which  latter  region  was  reached  on  the  6th.  Very  extensive 
rains  uniformly  prevailed  over  the  Southern  and  Atlantic  States,  and  snow  over  the 
Lake  region  and  Upper  Mississippi  Valley.  Dangerous  winds  prevailed  over  the  Lower 
Lakes  and  Middle  Atlantic  coasts. 

IV.  This  is  first  located  in  Texas,  where  it  very  possibly  may  have  originated ;  it 
moved  eastward  into  Alabama  on  the  9th,  and  thence  northeastward  to  the  Middle 
Atlantic  ci)ast  on  the  10th.  Severe  northerly  gales  followed  in  its  rear  in  the  south- 
west ;  northeasterly  gales  preceded  its  approach  to  the  Atlantic  coast ;  it  then  passed 
northea^stward  at  a  short  distance  ofi'the  coasts  of  New  England  and  Nova  Scotia,  and 
was  east  of  Cape  Sable  on  the  11th.  Tiiis  was  the  most  generally  severe  storm  of  the 
month  on  the  Atlantic  coast,  but  was  on  the  New  Jersey  coast  perhaps  exceeded  by 
that  of  the  25th  instant. 

V.  The  fifth  important  storm  of  the  month  was  confined  to  the  extreme  northeastern 
portion  of  the  country.  While  an  area  of  very  high  pressure  was  pressing  southeast- 
ward over  the  northwest  and  Upper  Lake  region,  the  storm  in  question  moved  south- 
east and  then  northeastward  over  the  Saint  Lawrence  and  Canadian  Provinces,  its 
efl'ects  being  most  severely  felt  in  New  England  on  the  12th. 
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YI.  The  area  of  high  barometer  alladed  to  in  the  preceding  paragraph  separated  the 
centres  <tf  Btorms  Nos.  V  and  VI.  The  latter  distnrbance  apparently  passed  from  the 
Pacific  Ocean  eastward  into  the  northwestern  Territories  and  British  Possessions  on 
the  11th,  and  very  quickly  prodnced  a  rapid  fall  in  the  barometer  throughout  the 
Northwest,  the  intensity  of  the  disturbance  being  increased  by  the  influence  of  the 
high  barometer  over  the  Lake  region.  Southwesterly  gales  prevailed  in  the  Missouri 
Valley  at  midnight  of  the  11th,  and  over  the  Missouri  and  Upper  Mississippi  Valleys  on 
the  12th,  with  fresh,  southerly  winds  throughout  the  entire  Southwest.  The  depres- 
sion assumed  the  shape  of  a  trough,  or  extremely  elongated  ellipse,  on  the  morning  of 
the  13th,  but  the  southern  extremity  rapidly  closing  up,  it  became  approximately  cir- 
cular by  midnight  of  that  date,  at  which  time  it  was  central  in  Southern  Wisconsin. 
Brisk  and  high  southerly  winds  prevailed  during  the  13th  and  14th,  successively,  over 
Lake  Michigan  and  the  Lower  Lake  region,  while  the  storm-centre  pursued  a  north- 
easterlv  course  over  Canada  to  the  Gulf  of  Saint  Lawrence,  where  it  was  last  observed 
on  the  ieth. 

VII.  This  storm  first  appeared  in  Indian  Territory  on  the  morning  of  the  14th,  its 
origin  having  apparently  an  intimate  connection  with  the  storm  No.  VI,  which  was  at 
that  time  in  the  extreme  Northwest.  The  track  of  No.  VII  presents  an  unusual  appear- 
ance in  that  it  trends  nearly  southeastward,  and  is  finally  lost  in  the  Gulf  of  Mexico. 
It  appears  to  have  been  broken'  up  into  several  areas  of  low  pressure,  accompanied  by 
numerous  local  thunder  and  hail  storms  throughout  the  Southern  States.  The  severest 
winds  are  reported  from  the  coast  of  Texas  on  the  16th  and  17th. 

VIII.  It  is  not  impossible  but  that  this  storm,  which  is  first  located,  at  midnight  of 
the  17th,  in  the  western  portion  of  the  Gulf  of  Mexico,  may  be  in  fact  identical  with 
No.  VII,  which  latter,  after  having  pursued  its  unusual  course,  may  have  returned 
upon  the  usual  track  of  the  storms  visiting  the  western  Gulf.  The  course  pursued  by 
No.  VIII  during  the  18th  was  almost  due  northward  into  Indian  Territory,  and  thence 
northeastward  over  the  Lower  Lake  region,  over  which  it  passed  on  the  20th,  to  Cape 
Breton,  where  it  disappeared  on  the  22d.  Strong  northeast  winds  and  rain  prevailed 
over  the  Lake  region ;  easterly  winds  and  heavy  rain  in  the  Atlantic  States  on  the 
Itith,  19th,  and  20th. 

IX.  The  extensive  snows  of  the  20th,  in  Colorado  and  New  Mexico,  are  our  earliest 
indications  of  the  disturbance  that  culminated  on  the  22d  in  a  well-defined  storm-cen- 
tre in  Texas,  which  was  by  the  22d  central  in  Tennessee,  and  was  followed  by  a  severe 
"  Norther  "  on  the  western  Gulf  coast.  The  storm  disappeared  on  the  2iM,  ofl:'  Ciipe  Hat- 
teras,  having  been  accompanied  by  very  general  rains  in  the  Southern  States. 

X.  While  the  preceding  storm  was  passing  eastward,  No.  X  was  advancing  rapidly 
southeastward  over  Manitoba  and  Dakota,  where  it  was  central  on  the  24th.  Consid- 
erable rain  fell  on  that  and  the  subsequent  day  over  the  Upper  Lake  region,  when  the 
storm  turned  northeastward  and  disappeared  in  Canada. 

XI.  The  cold  northerly  winds  over  the  Southwestern  States  on  the  23d,  undoubtedly 
initiated  the  extensive  precipitation  that  prevailed  on  the  morning  of  the  24th  through- 
out the  Northern  Gulf  coast,  developing  a  well-marked  barometric  depression  that  had 
by  midnight  progressed  northeastward  into  Alabama.  By  midnight  of  the  2oth,  the 
storm  was  central  in  the  immediate  neighborhood  of  the  coast  of  New  Jersey,  and 
severe  easterly  gales  were  then  prevailing  from  that  point  to  Nova  Scotia,  and  contin- 
ued to  precede  the  advance  of  the  storm  throughout  the  following  day.  The  last  posi- 
tion given  for  this  storm-centre  was  on  the  morning  of  the  27 th,  when  it  was  on  the 

coast  of  Cape  Breton.  While  the  storm  was  passing  eastward  from  Tennessee  on  the 
'2Gtb,  there  appears  to  have  been  formed  a  subsidiary  depression,  which  passed  north 
and  then  eastward,  uniting  with  the  main  centre  on  the  26th. 

XII.  This  storm  appears  to  have  originated  in  the  mountains  of  Colorado  and  the 
neighboring  Territories  on  the  25th  and  26th  ;  it  was  central  in  Kansas  and  Nebraska 
by  midnight  of  the  latter  date ;  its  advance  eastward  was,  at  first,  comparatively  slow 
iu  the  presence  of  areas  of  high  barometer  then  existing  in  the  Upper  Lake  region  and 
the  South  Atlantic  States.  Heavy  rains  prevailed  on  the  night  of  the  27-28th  in  the 
Ohio  and  Tennessee  Valleys  and  snow  on  the  Lower  Lakes.  The  storm-centre  moved 
nearly  eastward  to  the  Atlantic  coast  and  then  turned  sharply  to  the  northeast ,  passing 
over  Maine  on  the  29th  at  midnight. 

XIII.  The  history  of  this  remarkable  storm  belongs  especially  to  the  month  of  May, 
daring  the  first  five  days  of  which  it  slowly  moved  from  the  Northwest  to  Tennessee 
and  thence  to  Cape  Hatteras.  The  origin  of  this  storm  is  to  be  found  on  the  Pacific 
coast,  as  it  evidently  passed  over  Washington  Territory  on  the  28th  and  29th,  aud  over 
Montana  on  the  30tn. 

BAROMETRIC  PRESSURE. 

The  distribution  of  barometric  pressure  for  the  month  is  shown  by  the  isobaric  lines 
on  Chart  No.  2,  and  appears  to  have  been  unusually  high  over  the  northern  sections  of 
the  country,  with,  however,  only  a  very  slight  deficiency  in  the  extreme  southeast. 
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TEMPERATURE  OP  THE  AIR. 

The  distribution  of  temperatare  for  the  month  18  shown  by  tho  isothermal  line«  on 
the  appropriate  chart  accompanying  this  text.  These  line%  result  from  the  study  of 
observations  reported  by  about  two  hundred  of  the  volunteer  observers  in  corr^poud- 
ence  with  this  ofBce,  combined  with  the  observations  at  the  regular  stations  of  the 
Signal- Service.  The  principal  feature  of  the  month  is  the  very  general  low  average 
temperature.  This  is  made  especially  apparent  by  collating,  as  follows,  the  reports 
from  volunteer  stations  whose  records  run  back  over  a  loag  series  of  years : 

In  Maine  the  average  temperature  has  been  the  lowest  recorded  in  38  years. 
In  Vermont  the  average  temperature  has  been  the  lowest  recorded  in  ^4  years. 
In  Massachusetts  tho  average  temperature  has  been  the  lowest  recorded  ia  M  years. 
In  New  York  the  average  temperature  has  been  the  lowest  recorded  in  23  years. 
In  Pennsylvania  the  average  temperature  has  been  the  lowest  recorded  in  20  years. 
In  New  Jersey  the  average  temperature  has  been  the  lowest  recorded  in  9  years. 
In  Connecticut  the  average  temperature  has  been  the  lowest  recorded  in  2H  years. 
In  Maryland  the  average  temperature  has  been  the  lowest  recorded  in  10  rears. 
In  Indiana  the  average  temperature  has  been  the  lowest  reconled  in  lOyear^ 
In  Illinois  the  average  temperature  has  been  the  lowest  recorded  in  23  years. 
In  Kansas  the  average  temperature  has  been  the  lowest  recorded  iu  10  years. 

PRECIPITATION, 

The  general  distribution  of  the  rain  and  melted  snow  is  shown  by  the  ijiohyetal 
lines  on  the  accompanying  chart,  in  drawing  which  about  two  hundred  of  ihoTolnateer 
observers*  reports  have  been  combined  with  those  of  the  Signal-Service  stations.  The 
rain-fall  in  the  Gulf  and  Atlantic  States  has  been,  in  general,  one  of  the  largest  on 
record  ;  that  at  Vicksburg,  where  sixteen  inches  fell  in  four  days,  has  been  quit*?  with- 
out precedent. 

As  with  the  rain-fall  in  the  South,  so  with  the  snow-fall  in  the  eastern  section  of  the 
country,  and  equally  so  in  the  far  West. 

The  snow-fall  in  Maine  has  varied  from  15  to  41  inches. 

The  snow-fall  in  New  Hampshire  has  varied  from  30  to  43  inches. 

The  snow-fall  in  Vermont  has  varied  from  33  to  56  inches. 

The  snow-fall  in  Massachusetts  has  varied  from  11  to  2  inches. 

The  snow-fall  in  Connecticut  has  varied  from  12  to  22  inches. 

The  snow-fall  in  New  York  has  varied  from  10  to  50  inches. 

The  snow-fall  in  Pennsylvania  has  varied  from  4  ?  to  38  inches. 

The  snow-fall  in  Ohio  has  varied  from  2  to  16  inches. 

The  snow-fall  in  Indiana  has  varied  from  2  to  4  inches. 

The  snow-fall  in  Illinois  has  varied  from  5  to  11  inches. 

In  Colorado  20  inches,  and  in  New  Mexico  15,  fell  in  a  single  storm  on  the  20th.  The 
total  fall  in  Colorado  appears  to  have  varied  between  18  and  33  according  to  the  local- 
ity of  the  stations,  being  entirely  without  precedent  since  the  settlement  of  the  State 
in  1857,  and  producing  great  destruction  among  the  herds  of  cattle  and  sheep,  Ac. 

At  the  close  of  the  month  several  inches  of  snow  remained  on  tho  gronnd  throngh- 
out  Northern  New  York  and  New  England,  and  great  drifts  in  the  ravines  in  Colorado. 

WINDS. 

The  prevailing  winds  are  shown  by  the  arrows  on  Map  No.  2.  North  and  east  wind? 
have  been  unusually  frequent  throughout  the  Northeast  and  Northwest.  . 

Of  special  instances  of  severe  winds  probably  those  observed  at  Long  Branch  on  the 
25th  and  26th  were  the  most  unusual.  Hourly  velocities  of  64  and  72  miles  were  re- 
corded on  those  dates. 

CAUTIONARY  SIGNALS. 

Reports  have  been  received  from  37  stations  concerning  the  justification  of  cantion- 
ary  storm-signals  displayed  at  those  ports.  No  exact  information  is  at  hand  with  rej- 
erence  to  the  dispatches  sent  to  the  Canadian  government.  With  respect  to  ^^  J''?":  * 
Service  stations,  out  of  153  signals  displayed  at  37  ports,  114  or  75  per  cent,  have  we 
justitied,  33  or  21  per  cent,  not  justified,  and  6  or  4  per  cent,  late,  while  44  cases  are  re- 
ported in  which  signals  were  needed  but  not  displayed. 

RIVER  FLOODS. 

The  most  notable  feature  has  been  the  disastrous  floods  in  the  Lower  ^'**'I*!{S  * 
The  usual  spring  flood  had,  during  the  latter  part  of  March,  oocasioned  oonsiuera 
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damajre  to  the  levees  near  New  Orleans,  which  were  being  repaired  as  nsnal,  when  the 
extraordinary  raina  of  April  began  to  make  themselves  felt  throughout  Louisiana.  The 
most  »4'vere  crevasses  have  been  those  known  as  Hickey's,  Hushpnckaua,  the  Grand 
Levee  or  Morganza,McCull urn's,  Waterproof,  Bonnet  Carr^,  Belle  Chasse,  and  Greea- 
wikmI. 

The  first  and  third  remained  open  at  the  end  of  the  month  and  must  continue  so  until 
the  waters  have  subsided  enc^ugh  to  allow  filling  them  up;  that  at  McCullum's  was 
closed  <»n  the  28th.  Through  these  crevasses  and  general  overflow  of  the  banks  of  the 
Mississippi  the  whole  valley  of  the  river  has  been  devastat/cd  to  such  an  extent  that  it 
is  estiumted  that  the  loss  will  be  equivalent  to  one-sixth  of  the  annual  produce  of  the 
region  in  ri«iestion.  The  highest  and  lowest  water  recorded  at  the  Signal-Service  sta- 
tions are  given  in  the  accompanying  table. 

Height  of  rivers  ahovo  low-icater  mark. 


Stations. 


MISSOURI. 

Fort  Sully 

YaDkton 

Omaha 

Plattsmont  h 

Sftint  .JjM^'ph 

Leavenworth 

Kaosafl  City 

Lexingt<m 

BruuBwick 

fioonHville 

Jefferson  City 

Hermann 

MISSISSIPPI. 

SftlntPaul 

La  Cro8»e 

UCIaire 

Dabaqno  

Davenport 

Keokuk 

Warnaw 

Siiut  Louis 

Cairo      

Haniphis 

Helena  

Tbkaliurj:  — 

Kew  0ilt>jui8  

HEI)   RIVKR, 

9»reveport 

CUMHEULAXD. 

Nash  villo 

OHIO. 
ALLF.GHEXY. 

Freeport 

Yoroiiior.nESY. 
Contloence 

MOXOXGAnELA. 

Morjrantown 

Xew  Geneva 

Brownsville 


•  Below  be  uch-iuark. 


Hij^'beBt. 


Date. 
April. 


t  Above  high- water  mark. 

ICE  IN  RIVERS,  L.\KE8,  ETC. 


neipht, 


Ft.iiu 

3    6 
11     4 


3  11 

9  3 

7  0 
0  1 

8  9 

9  9 
10  8 


9 
7 
5 

10 
7 
7 
6 
18 
47 


34  10 
43    2 

45     H 
0     11 


17  1 

2:>  1 

4.".  0 

19  2 

37  2 

4r>  10 


Lowest. 


Date. 
April. 


12 


Ifi  2 
17  8 
23    0 


Height, 


Ft.  in. 

1  7 
5  10 
3    4 

1  11* 

2  1 

0  4 
5  10 

3  8 

1  4 
5  7 
3  8 
5  8 


6 
3 
3 

6 

4 

.•) 

5 
13 
33  4 
43  0 
40  9 
43     I) 

1     8! 


5  11 

7  5 

18     8 

8  6 
12  8 
27     3 


1     t<' 
1  10 


2  11 
0  3 
2    0 


*  Below  hi>;h-water  mark. 


The  ice  is  reported  to  have  cleared  away  on  the  following  dates,  so  as  not  to  impede 
navigation  at  the  places  named  : 
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Ou  the  3d,  at  Gardiuer,  Me.,  the  Kennehec  River  having  been  closed  one  hundred 
and  thirty-four  days  at  Augusta;  on  the  10th,  at  Saint  Paul,  Minn. ;  on  the  14th,  »t 
Breckenridge,  Minn.;  on  the  16th,  at  Bangor,  Me  ;  on  the  18th,  at  Buffalo,  N.  Y. ;  ou 
the  'SM,  at  Pembina;  on  the  30th,  at  Escanaba;  and  on  the  29thy  at  Rochester,  the 
Erie  Caual  was  opened. 

TEMPERATURE  OF  WATER. 

The  maximum  and  minimum  temperature  of  the  water,  in  the  rivers  and  harbors,  is 
given  in  the  small  table  ou  the  Map  No.  III. 


The  prevailing  cloud  and  rain  of  the  month  have  retarded  the  advance  of  vegetation 
to  such  au  extent  ihat  the  frosts  that  have  been  experienced,  although  severe  oq  early 
vegetables,  appear  to  have  done  less  damage  to  fruits  than  might  have  been  otbenride 
experienced.  Frosts  were  reported  from  Texas,  Alabama,  and  Virginia,  on  the  10th, 
and  in  Illinois  and  Nebraska  on  the  2l8t;  the  frosts  most  extensively  felt,  however, 
were  tliose  of  the  mornings  of  the  29th  and  30th.  On  the  former  date  it  was  experi- 
enced in  Missouri,  Illinois,  Michigan,  Ohio,  Tennessee,  Virginia,  New  Jersey,  and  possi- 
bly to  a  slight  extent  in  Florida;  on  the  30th  frost  prevailed  very  generally  over  Ala- 
bama, Tennessee,  and  West  Virginia,  and  the  entire  Atlantic  States,  from  Northern 
Florida  to  New  York. 

BOTANICAL  AND  ZOOLOGICAL  PHENOMENA. 

1.  Vegetation. — From  observations  too  numerous  to  detail,  it  appears  that  on  the  last 
day  of  the  month  vegetation  was  very  generally  backward  to  tne  extent  of  fifteen  or 
twenty  days,  in  comparison  with  the  average  of  former  years,  but  bad  been  devel- 
oping very  rapidly  during  the  last  two  days  in  the  south,  and  especially  in  the  west. 
The  frosts  of  the  month  appear  in  general  to  have  injure<l  only  such  a  proportion  of 
fruit,  buds,  or  blossoms,  as  was  beneficial  rather  than  injurious  to  the  remainder  of 
the  crop. 

2.  Fhheries. — Shad  are  reported  to  have  first  appeared  in  the  Potomac  on  the  5th  and 
in  the  Hudson  on  the  13th. 

3.  The  mifji-ation  of  Geese  and  Ducks,— The  migration  northward  of  wild  geese,  which 
is  looked  upon  by  many  as  the  sure  harbinger  of  spring,  was  noted  on  the  following 
dates : 

Ou  the  3d  at  Kingston,  Mass. ;  4th  at  Mount  Desert,  Me. ;  lOtb,  11th,  and  12tb  at 
Saint  Paul ;  15th  near  New  York  City;  19th  at  Saint  Paul,  Minn. ;  22d  at  New  Haven, 
and  29th  at  Welborn,  Fla. 

LOCAL  STORMS. 

Local  storms,  generally  of  the  nature  of  tornadoes  and  hail-storms,  have  Wn  re- 
ported on  the  6tli  at  Memphis  and  New  Madrid  ;  14th  at  Cleveland ;  15th  at  Shreve- 
port ;  20th  at  Erie,  Pa. ;  14th  at  Fort  Gibson,  Ind.  T. ;  7th  at  Norfolk,  V;i.:  raiduigbt 
of  14-15th  at  Nashville.  Tenn. ;  7th  at  Wilmington, N.  C. ;  a  terrible  squall,  of  the  vio- 
lence of  a  hurricane,  was  reported  from  Halifax  on  the  10th, 

PRAIKIE-FIRES. 

Numerous  prairie-fires  were  reported  as  seen  on  the  16th  at  Breckenridge;  l^th  at 
Saint  Paul. 

MKTKORS. 

Remarkably  bright  meteors  were  noted  on  the  3d  at  Trenton,  N.  J. :  13th  »t  f ?^ 
Gibson,  Ind.  t„  and  Morgantown,  W.Va. ;  16th  at  Troy,  N.  Y. ;  18th  at  Wooster, Ohio ; 
21st  at  Augusta,  Ga. 

SOLAR  AND    LUNAR  HALOS. 

These  have  been  remarkably  frequent  during  the  month.  The  only  day  on  ^^'?^  * 
lunar  halo  has  not  been  reported  at  some  one  of  the  three  hundred  stations  was  the  oin. 
The  lunar  halos  most  extensively  obsiTveil  were  those  of  the  Ist,  observed  'f'Y'.iv 
braska  to  New  York  ;  the  4th,  from  Vii-^inia  to  Michigan  ;  the  10th,  froiu  -'*»'*' ^\ ''f^? 
to  Massachusetts;  the  2*2d,  from  Georgia  to  New  Jersey  ;  the  23d,  in  North  «"**  ^"." 
Carolina;  the  24th,  over  Pennsylvaiii:i,  New  York,  and  New  England;  «'''' •^*^'** 'J 
Kansas,  Minnesota, Mississippi, and  New  York;  the  27th,  in  Michigan,  New  iorK,WJ 
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Pennsylvania ;  the  ^tb,  from  Iowa  to  Maine ;  the  29th,  from  Minnesota  to  Georgia 
and  to  Maine. 

Solur  balos  have  been  observed  on  abont  half  the  days  of  the  month ;  of  these,  those 
especially  notable  were  observed— on  the  4th,  in  Illinois,  Iowa,  and  Pennsylvania ;  on 
the  5th,  iu  New  York  and  New  England  ;  the  13th,  from  North  Carolina  to  New  York 
and  Ohio  ;  the  14th,  in  Maine,  the  Middle  States,  and  Iowa ;  the  22d,  in  New  Jersey, 
Delaware,  Ohio,  and  Indian  Territory ;  the  24th,  in  Delaware,  Pennsylvania,  Ohio,  and 
Indian  Territory  ;  the  28th,  in  Maine,  New  York,  Ohio,  and  Iowa. 

ATMOSPHERIC  ELECTRICITY. 

1.  Thunder-sfarms.— The  records  of  April  seem  hardly  full  enough  to  warrant  an  attempt 
at  a  graphical  representation  of  the  distribution  of  thnnder-storms.    The  following  list 

gives,  iu  general,  the  date  of  the  occurrence  of  the  first  thunder-storm  of  the  season 
and  occasionally  the  date  of  an  extremely  severe  storm  :  On  the  4th,  in  Kansas;  5th 
in  Indian  Territory  ;  6th,  in  Tennessee  and  Missouri ;  7th,  in  North  Carolina,  Virginia 
and  New  Jersey;  9th,  in  Virginia;  10th,  in  New  Jersey ;  14  th,  in  Tennessee,  Ohio,  and 
Lidian  Territory ;  15th,  in  Tennessee  and  Louisiana ;  17th,  in  Florida ;  20th,  in  Vir- 
ginia, Ohio,  Pennsylvania, and  New  York;  21st,  in  Virginia  and  Louisiana;  27th,  in 
Texa8  ;  2r<th,  in  Maryland. 

2.  Telegraphic  ground  currents. — The  one  station  reporting  the  occuiTence  of  the  phe- 
uomeoa  Ls  Pembina,  where  it  was  observed  during  the  29th. 

2,  Auroras. — The  most  remarkable  aurora  that  has  been  recorded  during  this  month 
was  that  observed  on  the  night  of  the  7th  and  morning  of  the  8th.  Details  of  its  obser- 
vation have  thns  far  been  received  from  over  fifty  stations,  covering  the  country  from 
Iowa  and  Dakota  on  the  west  to  New  Jersey  and  Maine  on  the  east ;  this  aurora  was 
also  well  observed  at  Fort  Gibson,  Ind,  T.  Auroras  were  also  observed  at  numerous 
stations  on  the  1st,  3d,  4t;h,  5th,  6th,  7th,  8th,  9th,  12th,  13th,  14th,  16th,  28th  29th. 

EARTHQUAKES. 

No  notices  of  earthquakes  have  been  reported  by  the  signal-service  or  volunteer 
observers,  except  the  reports  of  Professor  Duprey  and  others  relating  to  the  disturb- 
ances at  Kald  Mountain,  in  North  Carolina,  which 'show  that  the  phenomena  in  that 
re^on  have  continued  and  are  of  the  nature  of  slight  concussions,  with  no  traces  of 
volcanic  action. 
Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Bng.  Gen.f  (Bvt.  Assig^d,)  Chief  Signal-Officer j  U.  S.  A. 
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MONTHLY  WEATHER  REVIEW,  MAY,  1874. 

War  Department,  Office  of  the  Chief  Signai.-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture. 

L— introductory. 

This  month  has  not  been  distinguished  by  any  general  storm  of  unusual  severity, 
but  nunurous  local  thunder  and  hail  storms  have  been  reported.  The  presence  iu  the 
southeastern  quarter  of  the  United  States  of  several  large  areas  of  high  barometer  has 
apparently  produced  a  considerable  rain-fdll  on  the  immediate  Atlantic  coast,  with  a 
decided  deficiency  in  the  interior  of  the  country. 

11.— barometric  pressure. 

1.  In  general, — The  average  distribution  of  atmospheric  'pressure  for  the  month  of 
May  is  shown  on  the  accompanying  chart,  from  which  it  appears  that  the  region  of 
bighest  barometer  includes  the  South  Atlantic  and  Gulf  States,  vfhWe  the  areas  of 
lowest  prt'ssure  are  respectively  in  the  J^Iissouri  Valley  and  the  Saint  Lawrence  Valley  ; 
the  barometric  pressure  in  Oregon  is  notably  higher  than  in  New  England,  a  feature 
which  accords  with  the  general  law  that  pressures  average  higher  on  the  eastern  than 
on  the  western  borders  of  oceans. 
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2.  Areas  of  high  harameter, — Nine  well-marked  areas  of  high  barometer  have  been 
traced  duriug  the  month,  five  of  which  appear  to  have  passed,  without  losing  their 
identity,  from  the  Pacific  coast  southeastward  to  the  Atlantic. 

3.  Areas  of  low  barometer, — Eight  areas  of  low  barometer,  forming  the  centres  of 
considerable  atmospheric  disturbances,  have  passed  over  the  region  covered  by  our 
stations,  and  their  central  tracks  are  shown  on  chart  No.  I.  In  general  the  pitlis  of 
these  storm-tracts  lie  considerably  further  north  than  do  those  of  May,  Wi;  their 
courses  being  almost  due  eastward,  while  those  of  last  year  were  more  freqaeuUy 
northeastward. 

No.  I.  The  course  of  this  depression  is  traced,  in  the  review  for  April,  backwards  to 
the  Pacific  coast.  It  was,  on  the  Ist  of  May,  central  in  Nebraska,  and  quite  »teep 
barometric  gradients  extended  from  that  region  to  the  Upper  Lakes  and  to  the  Gulf 
States.  The  storm-centre,  which  had  been  moving  with  extreme  slowness  duriug 
several  preceding  days,  apparently  moved  southwara  to  the  western  plains  until,  on 
the  morning  of  the  3d,  it  was  central  in  Eastern  Kansas.  A  very  extensive  area  of 
cold  air  and  high  barometer  had  meanwhile  pressed  southeastward  over  the  Lake  region 
to  the  Middle  Atlantic  coast,  the  presence  of  which  evidently  materially  modified  the 
subsequent  movements  of  the  storm-centre.  The  latter  moved  in  consequence  almojrt 
due  eastward,  passing  over  Tennessee  and  Kentucky  on  the  4th,  on  which  date  the 
barometer  at  the  centre  was  fully  three-tenths  of  an  inch  higher  than  it  had  bt-en  on 
the  previous  day;  but  on  passing  over  the  Blue  Ridge  the  central  depression  again 
increased  until  it  had  passed  over  Cape  Hatteras  beyond  our  cognizance. 

No.  II.  This  depression  is  first  indicated  by  reports  from  the  extreme  Northwest  on 
the  6th,  and  on  the  7th,  while  it  was  still  in  the  Upper  Missouri  Valley,  a  very  exten- 
sive area  of  high  barometer  developed  over  the  Gulf  and  South  Atlantic  States.  On 
the  morning  of  the  8th  a  quite  steep  barometric  gradient  prevailed  over  the  entire 
country  from  Texas  and  Michigan  to  Manitoba,  and  south  or  southwest  gales  prevailed 
from  Colorado  and  Wyoming  to  Wisconsin  and  Illinois.  The  barometer  coutinuod  to 
rise  during  the  day  throughout  almost  the  entire  Atlantic  and  Gulf  coast  States,  while 
it  fell  rapidly  over  the  entire  country  north  of  the  Ohio  and  Missouri  Kivers.  Thia 
unusual  state  of  things  continned  during  the  9th  and  10th,  and  ou  the  morning  of  the 
11th  the  barometric  depression  was  still  central  in  Minnesota  and  Dakota;  duriug 
the  subsequent  day,  however,  it  slowly  moved  eastward  into  Canada  and  was  lost  to 
further  observation,  having  apparently  been  separated  into  at  least  two  portions,  one 
of  which  is  No.  Ill  of  the  accompanying  chart. 

No.  IV.  This  distnrbance  was  first  indicated  by  falling  barometer  and  rain  reported 
from  Santa  F6  on  the  12th.  The  exact  position  of  the  area  of  greatest  dieturbauce  can 
scarcely  be  given  until  the  morning  of  the  14th,  at  which  time  it  was  central  in  Kansas, 
whence  it  moved  slowly  eastward  over  Illinois  on  the  15th,  Lake  Erie  ou  the  Itith,  aud 
the  Saint  Lawrence  Valley  on  the  17th.  During  the  middle  portion  of  its  course  the 
barometric  gradients  were  very  slight,  but  increased  decidedly  when  the  disturbance 
was  in  the  Ohio  Valley. 

No.  V.  The  area  of  high  barometer,  that  on  the  17th  covered  the  Southern  ^^^ 
gave  rise  to  warm  southerly  winds,  that  encountering  an  area  of  cold  air  that  pressed 
southeastward  over  the  Upper  Lake  region,  initiated  a  precipitation  that  gave  rise  to 
the  depression  numbered  V,  which  may  be  considered  in  some  sort  as  a  remnant  of  No . 
IV.  This  area  of  low  barometer  passed  slowly  eastward  over  New  England,  and 
turning  northeastward  over  Maine  on  the  19th  disappeared  in  the  Gulf  of  Saint  Law- 
rence ;  it  was  accompanied  by  numerous  light  rains  in  the  Middle  aud  Eastern  States. 

No.  VI.  This  depression  probably  passed  over  the  Rocky  MountAius  ou  the  I7th,  and 
followed  immediatelv  in  the  train  of  an  area  of  high  pressure.  Raiu  was  reported 
from  Minnesota  on  the  afternoon  of  the  18th,  and  the  lowest  pressure  was  central  in 
the  southern  portion  of  that  State  on  the  morning  of  the  19th.  Its  course  continued 
slowly  southeastward  over  Lake  Erie  on  the  mornmg  of  the  20th,  and  thence  over  ^e« 
York  on  the  21st  and  Maine  ou  the  22d. 

No.  VII.  An  extensive  area  of  high  barometer  separated  the  preceding  storm-centre 
while  it  was  in  Maine  from  No.  VII,  which,  on  the  morning  of  the  22d,  was  in  ^**^J* 
and  Manitoba.  In  twenty-four  hours  this  depression  movSl  somewhat  to  the  9^^' 
east,  and  on  the  24th  it  develo  pcd  rapidly  as  it  moved  over  the  Upper  Lakes.  On  the 
morning  of  the  25th  the  depre  ssiou  was  central  over  Lake  Huron,  and  raiu  P'*^^**^ 
throughout  the  Middle  and  Eastern  States.  During  the  day  this  disturbance  mo v«i 
eastward  and  northeastward,  and  was  accompanied  on  its  south  and  cai*t  sides  oy 
unusually  numerous  local  thunder  and  hail  storms,  of  which  a  special  report  is  in 
preparation.  ..    . 

No.  VIII.  This  disturbance  probably  originated  on  the  plains  west  of  the  Missis- 
sippi, up  which  an  easterly  wind  had,  for  several  days,  been  blowing,  iu  conseouenoe 
of  the  high  pressure  then  existing  in  the  South  Atlantic  States.  The  greatest  <1*P/^' 
sion  wius  on  the  morning  of  the  27th,  in  Dakota,  on  the  afternoon  of  which  "**J5k  nd 
were  presented  in  that  region,  in  a  marked  degree,  a  great  contrast  of  cold  uortn  a 
hot  south  winds,  the  temperature  ranging  from  90  to  ?3  degrees  from  Lake  ^"P^"?L^ 
Nebraska,  with  numerous  local  thunder-storms,  while  57  degrees  was  report*^  uom 
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^  Pembina  and  Fort  Garry.  This  conflict  of  north  and  sonth  winds,  with  low  barometer, 
continued  f(»r  forty-eight  hoars,  when  an  area  of  high  barometer  advanced  sontheaat- 
-wanl  t<i\vard  Lake  Superior,  and  on  the  29th  and  30th  the  original  disturbance  died 
away,  and  disapiieared  in  Canada. 

4-  Local  storms. — By  the  term  local  storm,  will  be  iDclnded,  in  this  section,  every 
recorded  case  of  thunder,  lightning,  or  hail.  The  electrical  phenomena  attending  these 
storms  will  be  considered  in  a  subsequent  paragraph  ;  but  %o  far  as  these  storms  are 
connected  with  the  areas  of  low  barometer,  their  distribution  will  be  apparent  from  the 
following  table  of  local  storm  frequency: 

Regions  reporting  1,  2,  or  3  local  storms  during  the  month,  at  the  signal-service  sta- 
tions : 

Ohio  Valley.  New  York 

Middle  Atlantic  coast.  Upper  Lake  region. 

New  England.  Upper  Mississippi  Vallej\ 

Regions  reporting  from  4  to  8  local  storms  during  the  month ,  at  the  signal-service 
stations : 

South  Atlantic  States.  Missouri  Valley. 

Blue  Ridge.  Colorado. 

Tennessee.  New  Mexico. 
Gulf  States. 

The  most  remarkable  series  of  thunder  and  hail  storms  is  reported  from  Pike's  Peak , 
where  they  have  occurred  on  12  diti'erent  days,  mostly  during  the  last  half  of  the  mouth. 

in.— ATMOSPHERIC  TEMPERATURE. 

1.  In  gene}-al. — The  general  distribution  of  the  temperature  is  apparent  from  the  ac- 
companying chart  of  isothermal  lines  and  the  table  of  comparative  temperatures.  *¥ot 
the  entire  Atlantic  States  a  slight  deficiency  is  reported,  but  in  the  interior  of  the 
country  a  decided  excess. 

2.  Frosts. — No  remarkably  severe  frosts  have  been  reported  during  the  month,  but 
slight  frosts  have  been  quite  frequent  in  the  Northwest,  the  Ohio  Valley,  the  Lower  Lake 
region,  and  New  England.  The  most  extensive  frosts  occurred  on  the  7t!i  in  North 
Carolina,  Virginia,  Pennsylvania,  New  York,  and  Ohio;  on  the  I8th  in  Illinois,  Iowa, 
Michigan,  Wisconsin,  Indiana, and  Ohio;  on  the  19th  in  Ohio, Indiana,  Virginia, North 
Carolina,  New  York,  and  Maine ;  on  the  23d  in  Pennsylvania,  Virginia,  and  New  Jersey. 

IV.— PRECIPITATION. 

\.  In  general.^By  the  isohytal  lines  on  the  accompanying  chart,  it  will  be  seen  that 
the  rain-fall  during  May  has  been  distributed  in  a  manner  remarkably  complementary 
to  that  of  the  preceding  one,  a  great  deficiency  being  reported  from  the  Mississippi 
Valley  and  the  entire  northern  and  western  sections,  while  a  slight  excess  has  prevailed 
in  the  South  and  East  Atlantic  St^ites. 

2.  Special  drought*, — The  long  succession  of  26  rainless  days  in  some  portions  of  the 
South  Atlantic  States  has  given  rise  to  some  complaints  from  limited  regions  in  North 
Carolina,  notwithstanding  the  large  quantity  of  rain  that  has  fallen  on  the  coast.  In 
the  Tennessee  and  Ohio  Valleys,  Iowa,  Indiana,  Illinois,  and  Minnesota,  the  month  has 
been  remarkably  dry. 

X  Cloudy  dag9.—The  number  of  days  entirely  cloudy,  as  reported  from  the  signal- 
stations,  averages  as  follows : 

5  on  the  Gulf  coast.  5  in  the  Ohio  Valley. 

7  on  the  South  Atlantic  coast.  5  in  the  Upper  Mississippi  Valley. 

8  on  the  Middle  Atlantic  coast.  S  in  the  Lower  Missouri  Valley. 
12  on  the  East  Atlantic  coast.  7  in  the  Lake  region. 

5  in  the  Lower  Mississippi  Valley. 

4.  Rainy  days. — The  number  of  days  in  which  rain  fell,  as  reported  from  the  signal- 
service  stations  only,  is  as  follows  : 

3  on  the  Gulf  coast.  6  on  the  East  Atlantic  coast. 

10  on  the  South  Atlantic  coast.  3  in  the  Lower  Mississippi  Valley. 

8  on  the  Middle  Atlantic  coast.  7  in  the  Ohio  Valley. 

8  in  the  Upper  Mississippi  Valley.  9  in  the  Lower  Missoyri  Valley. 

10  in  the  Lake  region.  8  over  the  Blue  Kidge  and  AUeghanies. 

5.  Special  rains. — Remarkably  heavy  rain-falls  occurred — 

On  the  27th  at  Galveston.  On  the  25th  at  Sugar  Island,  Mich. 

On  the  nth  at  Clarksville,  Tex.  On  the  20th  at  Brownsville,  Peun. 

On  the  25th  at  Brookhaven,  Miss. 

49  W 
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Severe  hail-storms  appear  to  have  been  unusually  freqnent.  The  most  instmctir 
report  on  the  Hubject  conies  from  the  summit  of  Pike's  Peak,  where,  on  the  I4tli,  lav- 
balls  of  hail  fell,  composed  of  soft,  white  snow,  without  auy  nucleus.  Reniarkahlv  lar^ 
hail  is  reported  from  Pennsylvania  on  the  20th,  and  from  Mississippi  on  the  25tii. 

v.— HUMIDITY. 

In  the  following  table  a  synoptical  view  is  given  of  the  average  per  cent,  of  relatir? 
humidity  for  the  several  sections  of  the  country  : 

For  the  Texas  coast,  72  ;  for  the  New  Jersey  coast,  74  ;  for  the  South  Atlantic  coa^t 
68;  for  the  interior  of  the  Middle  Atlantic  States,  62;  for  the  New  England  coaat,<r»: 
for  the  southern  shores  of  the  Lower  Lake  region,  62  ;  for  the  Upper  Lake  region,  €o: 
for  the  Lower  Mississippi  Valley,  60  ;  for  the  Ohio  ard  Tennessee  Valleys,  56  ;  for  th? 
Upper  Mississippi  Valley,  56  ;  for  the  Lower  Missouri  Valley,  56 ;  for  the  extreme  X«»rth- 
west,  62 ;  for  Cheyenne  and  Denver,  42  ;  for  Salt  Lake  City  and  Colorado  Springs,  40 ; 
for  Santa  F<5,23;  forsummit  of  Pike's  Peak,*  69;  for  summit  of  Mount  AVasbington,*  t€ 

Reports  from  the  interior  of  Virginia,  from  Wisconsin,  Iowa,  and  Indiana,  state  thi" 
in  it«  relation  to  agriculture  the  mouth  has  been  very  dry  and  hot,  but  that  cool  nighi^ 
and  heavy  dews  have  prevailed. 

VI.— THE   WINDS. 

1.  In  general. — The  winds  most  frequently  observed  are  shown  by  the  arrows  on  tb 
accompanying  chart,  from  which  it  is  evident  that  southeasterly  winds  preilominat«<<i 
on  the  Gulf  and  South  Atlantic  coasts,  but  southerly  winds  in  the  valley  of  the  Minei^ 
sippi  River  and  its  tributaries.  Westerly  winds  have  predominated  iuNew  Englai^i 
and  west  to  northwest  winds  over  the  Lake  region.  Northwest  winds  have  prevails 
at  the  summits  of  Mount  Washington  and  Pike's  Peak. 

2.  Strong  tvinds. — The  maxima  of  hourly  velocity  of  winds  recorded  at  each  signsr 
station,  without  regard  to  the  direction  or  the  time  of  day,  are  as  follows :  Monnt  \VasJ^ 
ington,  88  miles  ;  Pike's  Peak,  60  miles  ;  Saint  Paul,  50  miles  ;  Keokuk,  Omaha,  Denvrt. 
Indianola,  and  New  York,  48  miles  ;  Breckenridge,  Dnluth,  Fort  Sully,  Santa  Fo,  Pbi> 
adelphia,  Toledo,  Squan  Beach,  and  Long  Branch,  45  miles. 

In  general  the  maximum  hourly  velocity  has  been  least  throughout  the  Atlantic  afc 
Gulf  States,  and  greatest  in  the  Northwest,  where  numerous  violent  local  wiik^ 
storms  have  occurred. 

The  dates  on  which  strong  winds  were  most  generally  observed  were — ^May  1st,  « 
the  Western  Territories  and  Northwest ;  May  8th,  in  the  Western  Territories  and  Nortt> 
west ;  May  29,  in  the  Western  Territories  and  Northwest ;  May  25,  in  the  Lake  rtrgioa. 
Middle  and  Eastern  States;  May  11,  on  the  Middle  Atlantic  coast. 

VII. — VERIFICATION  OF  PREDICTIONS. 

1.  Prohahiliiies. — The  critical  comparison  between  the  separate  items  of  the  published 
tri-daily  probabilities  and  the  subsequent  weather-report*  shows  that  on  the  average. 
during  the  month,  84^  per  cent,  of  the  predictions  have  been  well  verified. 

VUI. — RIVERS  AND  NAVIGATION. 

1.  Opening  ofharhorSj  ^c. — The  last  traces  of  ice  in  harbors  and  lakes  are  reported  it 
Traverse  City,  Michigan,  on  the  3d  ;  at  Mount  Desert,  Maine,  on  the  6th  ;  at  Buffalo  ainl 
Duluth,on  the  9th.  The  Erie  Canal  was  opened  on  the  5th.  An  unusually  high  tidf 
is  reported  at  Indianola,  Texas,  on  the  29th.  Navigation  is  reported  as  beginning  at 
Dnluth  on  the  4th,  and  at  Traverse  City  on  the  7th. 

2.  Heights  of  rivers, — The  general  condition  of  the  rivers  will  be  found  from  tlw 
accompanying  table,  which  gives  the  dates  of  the  maximum  and  minimum  heights  of 
water : 

*  These  fijrnres  have  not  been  corrected  for  the  olUtade  of  these  stations,  i!i-hich  respectivelr  sn 
14,316  and  6,285. 
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Stations. 


mssouRi. 

Taukton 

Omahu 

Pla  ttamoQ  th 

Haint  Joseph 

Leavenworth 

Kaimaa  City 

L.exiugtou 

Brttnswick 

Boonville 

Jefferson  City 

Hermann 

MissiseiPPi. 

Saint  Panl 

La  Crosse ^ 

J>  Claire 

Dabuque 

Davenport   

Kaokuk 

Warsaw 

Saint  Louis 

Cairo 

Memphis 

Helena 

VIcksbnrfi 

Maw  Orleans 

RED  RIVER. 

Sbreveport 

CUMBERLAND. 

Nashville 

OHIO. 

Pittsburgh 

Marietta 

Cincinnati 

Louisville 

B  vansville 

Paduoah 

ALLKOIIKNT. 

Freeport 

YOUOHIOGHKXY. 

Confloence 

MONONGAHRLA. 

^lorgantowu 

New  Geneva 

Brownsville 


Highest. 


^'i?:   '  Height. 


19 
22 
23 


25 

25 

26 

27 

5 

5 

5 


1 

10 
15-16 
13-n 

ie-17 

19 

17-20 

7 

1 

1-4 

11 

1-5 

2 


Ft.  in. 
12    4 

7  1 

2  0 

6    4 

3  9 
9    1 

6  4 

4  9 

8  6 
8    6 

7  10 


8  9 
8  5 
6  6 
11  5 
8  2 
8  3 
8  11 
17  5 
45  8 
34  10 
45  10 
45  8 
1  6' 


34    3 


13 
25 
40 
22 
38 


44  10 
5  5 
5    5 


Lowest. 


Date, 
May. 


13 
13 
13 
,  8-9  \ 
J  15-175 
9 
8-15 
22 
21-22 
S» 
23 
23 


31 
28 
31 
31 
31 
31 
28 

30-31 
31 
30 
31 

26-31 


21-22 


31 


31 
28 
31 
31 
31 
30 


25 
31 


7  2  t    29-31 

8  4  1         29 
10    6  I     28-29 


Height. 


Ft.  in. 
8  11 
4  4 
1     2t 

3    3 

1  4 

6  7 

3  4 
1  9 

4  9 

5  0 


23    2 


3    6 


4  0 
4  10 
9    1 

4  8 

5  7 
8    6 


1    5t 
0    It 


0  10 
2    5t 

1  2t 


*  Below  high-water  mark. 


t  Below  bench-mark. 


3  Special  river-floods. — The  river-flood  of  most  importaDce  dnring  this  month  has 
been  that  which  devastated  the  valleys  of  the  Lower  Mississippi,  Arkansas,  White, 
Kod,  and  other  rivers.  The  crevasses  on  the  Mississippi  may  be  classilied  as  follows: 
Between  Memphis  and  the  Louisiana  State-line  were  four  large  crevasses  and  several 
smaller  ones,  opening  into  the  States  of  Mississippi,  Arkansas,  and  Tennessee.  South 
of  the  Louisiana  State-line,  and  almost  exclusively  opening  into  that  State,  were  four- 
teen large  and  nine  small  crevasses.  The  total  length  of  breaks  in  levees  exceeds 
twelve  miles.  The  total  extent  of  bottom-lands  overflowed  exceeds  25,000  square  miles. 
The  overflowed  land  in  Louisiana  was  confined  to  a  region  20  to  50  miles  broa<l,  imme- 
diately adjoining  the  western  bank  of  the  river,  and  spreading  out  over  at  least  one- 
balfofthe  delta,  properly  so  called ;  the  entire  length  of  the  inundated  region,  in  a 
north  and  south  direction,  being  nearly  400  miles. 

IX.— WATER  TEMPERATURES. 

The  extremes  of  the  temperature  of  the  water,  as  observed  at  the  signal-service  sta- 
tions, are  given  in  the  table  on  the  accompanying  Chart  No.  HI. 
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X.— ELECTRICAL    PHENOMENA. 

1.  Lightning. — The  general  distribution  of  atmospheric  electricity,  so  far  sls  it  accom- 
panies local  Ihuiider-stornis,  has  been  given  in  a  previous  section.  The  relation  of  the 
phenomena  of  lightning  and  thunder-storms  in  general  to  the  general  areas  of  low  prtt«- 
ure  may  be  seen  from  the  following  statement : 

The  area  of  low  pressure,  No.  VII,  central  on  the  morning  of  the  25th,  near  Lake 
Huron,  had  moved  by  the  morning  of  the  26th  to  a  position  near  Quebec,  the  crotrml 
barometric  pressure  having  diminished  decidedly  during  the  25th.  Local  thniif^^r- 
storms  are  reported  on  the  afternoon  of  the2'^th  from  nearly  every  station  in  the  Gulf 
States,  Tennessee,  Virginia,  the  Middle  Atlantic  coast.  Southern  New  England,  and 
Lake  Ontario. 

On  the  24th,  area  No.  VII  passed  over  the  Upper  Lake  region.  On  the  afternoon  of 
that  day  thunder-storms  were  reported  from  nearly  every  station  in  New  Mexico,  Col- 
orado, Northern  Texas,  the  Upper  Mississippi  Valley,  the  Upper  Lake  region,  and  Lake 
Erie. 

On  the  20th,  area  No.  VI  passed  over  the  Lower  Lake  region,  and  on  the  same  day 
thunder-storms  were  repoited  from  numerous  stations  between  the  Blue  Ridge  and 
Middle  Atlantic  coast. 

On  the  21st,  low  barometer.  No.  VI,  passed  over  New  England,  and  numerous  storms 
were  reported  from  the  Eastern  Oulf  and  South  Atlantic  States,  and  southern  portions 
of  New  England  and  the  Middle  States. 

Of  special  electrical  phenomena,  the  record  of  the  station  on  the  summit  of  Pike'^ 
Peak  ailbrds  remarkable  instances.  Those  noted  at  that  place  on  the  24th  are  among 
the  most  instructive  and  interesting  on  record.  The  summit  of  the  mountain  wa**  evi- 
dently highly  charged,  and  discharges  were  continually  given  oflf  from  every  promi- 
nent point  into  the  atmosphere  and  to  the  adjacent  clouds,  the  only  jK>sition  of  safely 
being  within  the  stone  hut  occupied  by  the  observers. 

2.  Auroras. — An  unusually  large  number  of  auroras  has  been  reported  during  tbc 
month,  but  those  that  have  been  seen  were  extremely  faint  and  insiguiticaot.  Thev 
were  observed  on  the  following  dates:  1st,  3d, 4th,  5th,  Uth,  12th,  13th,  14th,  15th,  17th, 
18th,  20th,  21st,  24th,  26th,  27th. 

3.  Ground-currents. — The  phenomenon  of  ground-currents  on  telegraphic  wires,  coiti- 
nion  as  it  is  on  the  lines  running  ui>  Mount  Washington  and  Pike's  Peak,  was  esi>ecially 
noticed  at  the  latter  station  on  the  20th  and  24th. 

XI.— OPTICAL  PHENOMENA. 

Solar  and  lunar  halos  have  been  very  frequently  reported,  but  appear  not  to  have 
possessed  such  interesting  characteristics  as  those  of  April. 

The  lunar  halo  of  the  22d  was  very  generally  visible  throughout  the  Northwest,  tb* 
Lake  region,  and  the  Ohio  and  Tennessee  Valleys.  A  solar  halo  was  recorded  on  the 
23d  at  numerous  stations  in  the  Middle  Atlantic  States  and  in  New  York,  and  a  lunar 
halo  on  the  evening  of  the  same  day  in  the  Middle  and  East>em  States. 

XII.— MISCELLANEOUS. 

1.  Botanical  phenomena. — Among  the  earlier  phenomena  of  spring  vegetation  we  note 
the  budding  of  forest-trees  at  Colorado  Springs  on  the  lOth,  the  blooming  of  cherry- 
trees  at  Rochester  on  the  12th.  For  Lunenburgh,  Massachusetts,  a  table  has  been  fur- 
nished by  the  volunteer  observer,  giving  the  date  of  blooming  of  apple-trees  for  77 
years  past ;  the  earliest  recorded  date  is  the  9th  of  May ;  the  mean  date  is  the  Hist  of 
May ;  the  latest  the  3d  of  June.    The  date  for  the  current  year  is  the  29th  of  May. 

2.  Zoological  phenomena. — The  early  appearance  of  insects  injurious  to  vegetation  is 
very  generally  noted,  among  which  may  be  mentioned,  in  West  Virginia  and  Ken- 
tucky, the  so-called  Colorado  potato-bug.  In  Western  New  York,  myriads  of  small 
Hies. 

3.  Prairie  and  forest  fires. — These  have  been  reported  from  the  vicinity  of  Alpena^  Breck- 
enridge,  Bult'alo,  Denver,  Duluth,  Keokuk,  Pike's  Peak,  Rochester,  and  Vicksburg. 

4.  Meteors, — Unusually  bright  meteors  have  been  reported  on  the  following  date»: 
The  8th,  10th,  14th,  16th,  17th,  18th,  19th,  20th,  21st,  and  25th. 

5.  Polar  hands. — This  peculiar  arrangement  of  cirrus  clouds  was  noticed  on  the  l«t 
at  Omaha;  on  the  2d,  at  Key  West,  Toledo,  and  Sandy  Hook  ;  on  the  3d,  at  Atlantic 
City ;  on  the  7th  and  20th,  at  Key  West ;  on  the  22d,  at  Keokuk ;  on  the  27th,  at  At- 
lantic City,  and  on  the  29th,  at  Savannah. 

6.  Earthquakes. — The  only  earthquake  phenomena  that  has  been  reported  consi^ 
in  occasional  and  spasmodic  repetitions  of  the  shocks  that  were  ao  frequently  obaerAt^ 
in  the  western  portion  of  North  Carolina  in  March. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig.  Gen.,  (Brt.  Assig'd,)  Chief  Signal-Cfficer,  U.  &  J. 
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Paper  48«. 

MONTHLY  WEATHER  REVIEW,  JUNE,  1874. 

Wak  Depautmext,  Office  of  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  griculture. 

I.  —introductory. 
Tlie  month  of  Jiiue  has  been  distingnished  by  a  decided  excess  of  temperature,  which 
has  been  especially  marked  in  the  central  and  western  portions  of  the  country,  and  by 
i\  d«»cided  excess  of  rain  in  the  extreme  northwest  and  northeast.  The  crop  reports 
indicate  on  the  average  favorable  returns,  although  the  local  exceptions  to  this  general 
statement  are  quite  remarkable,  and  the  destruction  by  insects  has,  in  some  sections, 
particularly  Southern  Minnesota,  been  quite  complete.  No  severe  general  storms  have 
beeu  experienced  within  the  United  States,  but  their  occurrence  has  been  replaced  as 
usual  during  Juue  by  numerous  aud  severe  thunder  and  lightning  and  hail  storms. 

II. — barometric  pressure. 

1.  In  general. — The  general  distribution  of  barometric  pressure  during  the  month 
will  be  apparent  from  the  accompanying  map,  No.  2,  from  which  will  be  seen  that  on 
the  average  the  pressure  has  been  highest  on  the  Gulf  and  South  Atlantic  coasts,  dimin- 
isbing  gradually  as  we  proceed  northward  to  the  Saint  Lawrence  Valley  and  north- 
-weHtward  to  Dakota.  On  the  Pacific  coast  the  barometer  has  as  usual  stood  higher 
than  on  the  Atlantic  coast  in  similar  latitudes ;  it  has  averaged  0.17  inch  higher  at 
Portland,  Oreg.,  than  at  San  Diego.  The  barometric  range  during  the  month  has  been 
greatest  in  the  northern  portion  of  the  Upper  Lake  region  and  somewhat  less  in  Minne- 
sota, Dakota,  and  New  England ;  it  has  been  least  in  Southern  Florida  and  Texas, 
aud  on  the  California  coast ;  the  range  in  Colorado  and  Wyoming  Territories  has  been 
about  the  same  as  in  the  Lower  Mississippi  Valley. 

2.  Areas  of  high  barometer.— The  principal  areas  of  high  barometer  have  been  : 

No.  1.  That  which  on  the  3d  and  4th  of  the  mouth  existed  otf  the  coast  of  the  Middle 
and  E^st^rn  States,  producing  south  and  east  widds,  with  cloudy  weather  and  rain. 

No.  II.  Present  in  the  Gulf  States  on  the  9th. 

No.  III.  Advanced  Irom  Upper  Canada  on  the  10th  southeastward  over  New  Eng- 
land on  the  llth. 

No.  IV.  Passed  over  the  Rocky  Mountains  on  the  10th,  having  been  central  in  Ore- 
gon on  the  9th.  Its  influence  was  felt  southward  as  far  as  Texas,  while  the  central  area 
passed  eastward  over  the  Lower  Missouri  aud  Ohio  Valleys,  reaching  the  Middle  Atlantic 
coa^t  on  the  14th,  and  coutiuuing  to  produce  easterly  winds,  with  increasing  cloudi- 
ness, on  that  coast  on  the  loth. 

No.  V.  Was  present  over  the  South  Atlantic  and  Eastern  Gulf  States  from  the  23d  to 
the  26th. 

3.  Areas  of  low  barometer. — The  tracks  pursued  by  the  areas  of  low  barometer  are 
shown  upon  the  accompanying  map,  No.  1,  from  which  it  will  be  seen  that  these  have 
beeu  confinetl  to  the  northern  portion  of  the  country,  the  average  latitude  of  the  whole 
being  somewhat  more  northerly  than  the  similar  average  for  June,  1873. 

No.  I.  This  depression  passed  from  Nebraska  on  the  2tl  of  the  month  into  Iowa  on 
the  3d,  after  which  it  ceased  to  be  traceable  as  a  definite  disturbance,  although  rainy 
aud  cloudy  weather  were  very  generally  reported  over  New  England. 

No.  II.  Passed  ft-om  Dakota  on  the  3d  into  Canada,  and  was  last  recorded  north  of 
Lake  Superior  on  the  4th. 

No.  III.  Passed  from  Nebraska  on  the  6th  eastward  over  the  Lake  region  and  New 
Eugland,  being  central  in  the  latter  region  on  the  8th. 

No.  IV.  Passed  from  Nebraska  on  the  7th,  northeast  and  eastward  over  the  Lake  re- 
gion and  New  England,  being  central  in  the  latter  region  on  the  9th. 

No.  V.  Passed  from  Nebraska  on  the  10th,  northeastward  over  the  Upper  Lake  region, 
Canada,  and  the  Saint  Lawrence  Valley,  reaching  the  Gulf  of  Saiut  Lawrence  on  the 
13th. 

No.  VI.  Passed  from  Kansas  on  the  14th,  northeastward  over  the  Upper  Lake  region, 
and  thence  slowly  east  and  southeastward  over  Canada  and  New  England,  reaching  a 
point  south  of  Halifax  on  the  18th.  The  barometric  gradients  observed  in  the  latter 
part  of  the  course  of  this  storm-centre  were,  with  one  exception,  the  steepest  recorded 
during  the  month,  although  barely  amounting  to  a  tenth  of  an  iuch  for  a  hundred 
miles. 

No.  VII.  This  storm  passed  somewhat  suddenly  from  an  unknown  point  one  hundred 
and  fifty  miles  north  of  Quebec,  southeastward  over  Nova  Sootia  on  the  2^ii\. 

No.  VIII.  Passed  from  Wyoming  Territory  on  the  23d,  eastward  over  the  Upper  Lakes, 
aud  was  lost  in  Cana<la  on  the  2r)th. 

No.  IX.  P.assed  from  Nebraska  on  the  27th,  northeastward  over  Lake  Superior  and 
thence  to  the  Saiut  Lawrence  Valley,  reaching  theGulf  of  Saint  Lawrence  on  the  30th. 
This  was  a  very  well  marked  storm-centre.    Its  barometric  gradients  on  the  western 
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side  were,  en  be  28th,  tliree-tenths  of  an  inch  to  a  hundred  miles,  with  corresponding 
high  north  and  west  winds.  During  its  passage  eastward  over  Canada  on  the  29tb, 
the  Middle  and  Eastern  States  were  visited  hy  uamerous  local  storms,  of  which  some 
were  unusually  severe. 

4.  Local  storms. — The  numher  of  local  storms  has  been  apparently  greater  than  nsual 
in  the  northeastern  and  northwestern  portions  of  the  country,  and  has  been  fully  up 
to  the  average  in  other  sections.  Approximately  it  is  estimated  that  at  lea«t  five 
hundred  and  fifty  such  storms  have  been  recorded,  most  of  which  have  been  seen  at 
more  than  two  stations.  Of  those  that  were  especially  remarkable,  whether  in  relation 
to  wind,  hail,  rain,  or  lightning,  those  may  be  noted  that  occurred  on  the  following dat en : 
Ou  the  4th,  in  Colorado,  Missouri,  Illinois ;  5th,  Ohio,  Michigan ;  6th,  Illinois,  New  York, 
Ma^aehusetts ;  7th,  Nebraska,  Wisconsin,  Illinois,  Canada,  New  York,  Michigan,  and 
Massachusetts  ;  8th,  Nebraska,  Iowa,  Illinoi8,Wisconsiu,  Maryland,  Rhode  Island,  Massa- 
chusetts, Canada,  Cape  Breton  ;  9th,  Nebraska,  Indian  Territory,  Pennsylvania,  New 
York,  New  Jersey,  Long  Island,  Massachusetts ;  lOth,  Indiana,  South  Carolina,  Vir- 
ginia; 11th,  Indiana  and  Kingston,  West  Indies;  I3th,  Louisiana;  14th,  Mi.s843iiri, 
Nebraska  ;  15th,  Minnesota  ;  17th,  Massachusetts  ;  20th,  Tennessee  ;  21st,  Havana, West 
Indies  ;  23d,  Texas;  24th,  Texas,  Wisconsin,  Virginia  ;  25th,  Texas,  Indiana,  Michigan, 
Ohio,  Canada,  Pennsylvania,  Virginia;  26th,  Minnesota,  Wisconsin  ;  28th,  Missouri, 
Indiana,  Ohio;  29th,  Indiana,  Ohio,  Pennsylvania,  New  York,  New  Hampshire. 

In  this  series  of  storms  the  most  remarkable  dates  are  those  of  the  7th,  8th,  9th, 
25th,  and  29th,  on  all  of  which  days  the  local  storms  were  especially  prevalent  ov«t 
regions  covered  by  masses  of  air  llowiug  north  and  northeastward  toward  the  general 
barometric  depressions  then  existing  in  the  northern  sections  of  the  country.  The 
observer  on  the  summit  of  Pike's  Peak  states  that  the  local  storms  there  experience<l 
come  from  the  northwest,  west,  or  southwest,  and  evidently  originate  over  the  central 
portions  of  the  "  parks  "  on  the  hot  afternoons.  One  such  storm  approached  his  sta- 
tion under  conditions  very  favorable  for  observation,  and  he  noted  that  while  the 
cloud-bearing  currents  of  air  flowed  toward  the  rotating  centre  from  all  directions 
they  had  also  a  decided  downward  movement,  but  through  the  interior  funnel  maH*^esj 
of  smoke-like  vapor  rapidly  ascended.  The  local  storms  observed  at  Pike's  IVak 
belong  possibly  to  the  same  class  with  those  observed  in  the  Gulf  States  and  the  West 
Indies,  and  which  apparently  originate  often  in  the  overheating  of  limited  portions  of 
land,  rather  than  in  the  influence  of  the  wind  attending  areas  of  low  pressure.  The 
average  number  of  this  class  of  storms,  as  observed  at  any  one  station,  has  been:  In 
the  Western  Gulf  States,  6;  in  the  Central  and  Eastern  Gulf,  Florida  and  Kev  West, 
15. 

III.— ATMOSPHERIC  TEMPERATURE. 

1.  In  general. — The  general  distribution  of  temperature  during  the  month  is  shown 
by  the  isotherms  on  tlie  accompanying  map  No.  II,  on  which  map,  as  also  on  map  No. 
Ill,  the  Canadian  obsersations  have  been  carefully  combined  with  tho.se  of  the  United 
States.  From  the  table  of  comparative  temperatures,  it  will  appear  that  the  month 
throughout  the  whole  country  has  been  warmer  than  usual.  The  range  of  temperature 
has  beim  least  ou  the  Texas  coast  and  in  Southern  Florida,  where  it  has  amouut«Ml  to 
about  20  degrees.  It  has  averaged  about  30  degrees  from  Cape  May  to  WimkI's  Hole. 
The  greatest  range  has  been  reported  from  Colorado  and  Minnesota,  where  it  has 
amounted  to  50  and  60  degrees.  The  average  temperature  on  the  summit  of  Mount 
Washington  has  been  42. 9,  or  25°  below  that  of  stations  near  the  sea-level. 

The  remarkable  contrasts  of  temperature  that  are  noticed  in  the  winter  months  on 
the  border  of  regions  over  which  northerly  and  southerly  winds  respectively  prt'vail, 
are  represented  during  this  month  by  only  a'single  instance — that  of  the  afternoon  of  the 
26th  of  June — on  which  occasion  a  slight  barometric  depression  appears  to  have  been 
central  in  Northeastern  Pennsylvania.  South  and  west  winds  were  at  the  time  pre- 
vailing, with  a  temperature  of  90  or  more  over  the  S«>uth  Atlantic  and  Eastern  Gulf 
States,  as  also  over  a  portion  of  West  Virginia  and  Maryland.  Southeasterly  winds, 
with  a  temperature  of  68  to  76,  prevailed  in  the  southern  part  of  New  England,  aud 
northerly  winds,  with  a  temperature  of  .56  to  60,  prevailed  in  Central  New  York. 

2.  Frosts. — Slight  frosts  have  been  very  generally  reported  on  the  following  dates: 
.  1st,  Michigan  ;    2d,  New  York,  Ohio,  Pennsylvania,  and  Vermont ;    10th,  Iowa  ;    Uth, 

Iowa;  12th,  Michigan  and  Nebraska;  13th,  Ohio;  14th,  Pennsylvania  and  Vermont; 
15th,  Maryland;  16th,  Maryland;  24th,  Vermont;  25th,  Vermont;  27th,  Vermont. 

IV. — PRECIPITATION. 

1.  In  general. — The  general  distribution  of  rain-fall  for  the  month  will  bo  apparent 
from  the  accompanying  Map  No.  Ill,  from  which  it  will  be  seen  that  a  remarkable 
excess  has  been  experienced  in  Minnesota  and  the  adjacent  country,  as  also  in  Nova 
Scotia  and  New  Brunswick.  The  unequal  distribution  of  the  rain-fall,  owing  to  the 
peculiar  local  nature  of  the  storms  of  June,  gives  rise  to  the  existence  of  innumerable 
small  regions  of  from  10  to  100  miles  in  diameter,  over  which  little  or  no  rain  has 
fallen  in  comparison  with  that  experienced  in  the  country  immediately  adjoining. 
Besides  these  smaller  areas,  larger  ones  have  existed,  as  shown  on  the  map.  in  Eastern 
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Texas.  Southwestern  Missonri,  the  Lower  Ohio  Valley,  the  Middle  States.Upper  Canada, 
and  the  Lower  Saint  Lawrence  Valley,  in  all  of  which  less  than  two  inches  of  rain  have 
fallen.  The  rain-fall  in  Minnesota  and  Nebraska  is  generally  remarked  upon  as  the 
heaviest  ever  known  to  have  occurred.  That  on  the  summit  of  Mount  Washington 
(13.  44  inches)  exhibits  as  usual  the  great  fluctuations  of  the  climate  of  that  spot. 

2.  Special  droughts. — The  local  droughts  that  have  occurred  during  the  month  have 
been  specially  commented  upon  as  threatening  the  future  harvest  in  New  Jersey,  some 
f^inall  sections  of  New  York  and  Virginia,  Southern  Ohio  and  Indiana,  and  Eiisteru 
Texas. 

3.  Sf)ecial  rains. — Among  the  rain-falls  remarkable  for  their  quantity  that  have  been 
particularly  reportwl  during  the  month,  have  beeu  the  following:  ou  the  8th,  at  Sand- 
wich, 111.  ;  9th,  Plattsmouth,  Nebr. ;  14th,  Fort  Gibson,  Indian  Territory,  and  Platts- 
niouth,  Neb. ;  *24th,  Indianola,  Tex. 

4.  Xumbr.r  of  cloudy  days. — The  number  of  days  wholly  cloudy,  as  reported  from  the 
Signal-Service  stations,  was  least  in  the  eastern  portion  of  North  Carolina,  in  the  inte- 
rior of  Texas,  and  in  Colorado,  New  Mexico,  and  Kansas,  from  all  of  which  sectious  but 
one  day  entirely  cloudy  has  been  reported.  Lass  than  tive  cloudy  days  are  reported 
from  tiie  Western  Gulf  coast,  the  Ohio  and  Lower  Mississippi  Valleys.  From  tive  to  ten 
days  are  reported  from  the  Middle  Atlantic  States  and  Iowa.  From  ten  to  fifteen  cloudy 
d&ys,  and  occasionally  more,  are  reported  from  New  England,  Lakes  Ontario,  Huron, 
and  Superior,  and  in  Minnesota. 

5.  y umber  of  rainy  days. — The  number  of  days  on  which  some,  even  the  slightest 
amount,  of  rain  fell,  at  a  given  station,  will,  if  combined  with  the  quantity  of  rain 
that  has  fallen,  give  a  general  indication  of  the  character  of  the  individual  rain-storms 
as  to  their  gentumess  or  severity.  Thus,  over  those  portions  of  the  country  that  have 
experienced  more  than  six  inches  of  rain,  the  average  number  of  rainy  days  has 
been — on  the  Gulf  coast,  10;  in  the  Northwest,  18. 

The  average  nnmber  of  rainy  days  in  districts  over  which  the  rain-fall  has  been 
from  two  to  four  inches,  has  been — in  the  Southwest,  (3 ;  on  the  Atlantic  coast,  10 ;  in 
the  Middle  Atlantic  States,  11 ;  and  on  the  Middle  Atlantic  coast,  9. 

From  twu  to  live  light  local  showers  have  generally  beeu  reported  from  those  sec- 
tions of  the  country  in  which  less  than  two  inches  of  rain  has  fallen,  except  in  the 
Lower  Lake  region,  where  from  nine  to  twelve  showers  and  sprinkles  have  brought 
only  one  or  two  inches  of  rain. 

If  the  number  of  rainy  or  cloudy  days  is  compared  with  the  map  of  storm-tracks  for 
the  month,  it  will  be  found  that  in  general  the  region  of  greatest  rain  or  cloud  fre- 
qnency  on  the  one  hand  accompanies  the  belt  of  storm-tracks  lying,  of  course,  some- 
what to  the  southward  thereof;  and,  on  the  other  hand,  these  regions  cover  that  por- 
tion of  the  South  Atlantic  and  Eastern  Gulf  coasts  over  which  masses  of  moist  air  have 
beeu  pushed  north  and  west  up  over  the  high  land  in  the  interior. 

v.— RELATIVE   HUMIDITY. 

The  monthly  averages  of  relative  humidity  show  a  very  uniform  distribution  of  this 
element  during  the  month.  The  lowest  average  is  as  usual  found  on  the  western 
plains,  where  the  mean  for  the  month,  after  correction  for  the  altitude  of  the  stations, 
varies  between  25  and  45  per  cent.  The  average  humidity  for  the  Ohio  Valley  is  from 
55  to  60  per  cent. ;  that  of  the  South  Atlantic  coast  and  Upper  Lake  region  is  75  per 
cent.  The  highest  average  is  H8  per  cent,  on  Mount  Washington  and  at  Cape  May, 
and,  in  general,  the  humidity  at  the  stations  on  the  immediate  Middle  Atlantic  coast 
is  10  to  15  per  cent,  higher  than  at  stations  a  hundred  miles  in  the  interior. 

^^.— WINDS. 

1.  In  genci'al.—ThQ  prevailing  winds  of  the  month  are  shown  by  the  arrows  on  map 
No.  2,  from  which  it  appears  that  southwest  winds  have  prevailed  in  the  Central  New 
Jersey  coast,  Central  Pennsylvania,  Ohio,  Illinois  and  southward  to  the  Gulf;  north- 
west and  southwest  winds  over  New  England;  west  and  east  winds  over  the  Lower 
Lake  region  ;  south  and  east  winds  over  the  Upper  Lakes  and  the  Northwest,  and 
southerly  winds  in  Texas,  Louisiana,  and  Kansas. 

2.  Special  strong  winds.—  The  majority  of  winds  above  thirty-five  or  forty  miles 
hourly  velocity  have  been  reported  from  stations  north  of  the  35th  parallel  and  west 
of  the  85th  meridian.  The  principal  exception  to  this  statement  has  been  the  velocity 
of  fifty  miles  reported  from  Long  Branch.  The  highest  velocity  on  Mount  Washington 
was  108  miles. 

3.  Total  movement  of  the  air.— The  total  movement  of  the  air  irrespective  of  direction 
has  as  usual  been  least  at  stations  in  Northern  Louisiana  and  in  the  Atlantic  States 
lying  immediately  among  or  to  the  eastward  of  the  Blue  Ridge.  The  average  of  six 
stations  representing  these  regions,  gives  for  the  total  movement  of  the  air  2,H(I0  miles. 
For  the  immediate  South  Atlantic  coast,  four  stations,  5,000  miles;  for  the  Middle  At- 
lantic coast,  seven  stations,  7,400  miles;  for  the  New  England  cojist,  four  stations, 
5,500  miles;  for  the  extreme  Northwest,  six  stations,  7,100  miles;  for  Pike's  Peak, 
15,700  miles ;  for  San  Francisco,  9,500  miles;  for  San  Diego,  3,900  miles;  for  Portland, 
Oreg.,  2,h00  miles. 
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VII. — VERIFICATION  OF  PREDICTIONS. 


Tbe  critical  comparison  of  the  regular  tri-daily  Probabilities  with  the  we%ther-inap« 
for  the  succeeding  day  show  that,  on  the  average  of  the  entire  conn  try,  86.3  per  ceut. 
of  the  predictions  have  been  verified. 


VIII. — NAVIGATION. 

The  height  of  water  In  the  rivers  is  given  in  the  accompanying  table,  from  which  it 
will  be  seen  that  no  exteusivoly  daugerouH  river-floods  have  occurre<l.  In  coustM^uence 
of  heavy  rains,  local  freshets  have  been  reported  on  the  7th  in  New  York  and  Connect- 
icut, anil,  on  the  12th,  in  New  York. 

The  June  rise  in  the  Missouri  has  been  well  marked.  The  floods  that  prevailed  in 
the  Lower  Mississippi  at  the  beginning  of  the  month  have  gradually  subsided,  allow- 
ing the  repair  of  some  of  the  more  important  crevasses.  Observations  have  been 
reported  referring  to  a  remarkable  fluctuation  of  the  waters  of  Lake  Superior,  extend- 
ing about  18  inches  above  and  below  the  average  level. 

Height  of  rivers  above  low-water  mark. 


Stations. 


MISSOURI. 

Fort  Sully 

Yankton 

Omaha 

Plattsmouth 

Saint  Joseph 

Leavenworth 

Kansas  City 

Lexinjiton 

BninHwick 

Boon  ville 

Jefferson  Citj' 

Hermann 

M1R8I66IPP1. 

Saint  Paul 

La  CrosHe 

Le  Claire 

Dulmquo 

Davenport 

K(M)kuk 

Warsaw 

Saint  Louis 

Cairo , 

Memphis 

Helena . . 

Vicksburjr  

Xew  Orleans 

RED  RIVER. 

Shreveport 

CUMBERLAND. 

NashvUle 

OHIO. 

Pittsburgh 

Marietta 

Cincinnati 

Louisville 

Evansville 

Paducah 

ALLKOnEST. 

Oil  City 

Freeport , 

TOUGHIOOIIEXY. 

Confluence 

MONONGAHELA. 

Morgantown 

New  Geneva , 

Brownsville 


Height. 


L 


I 


"I 


3 

5 

15 

14 

17 

17 

17-19 

19-20 

IB 

15-17 

19 

19 


23-25 
29 
30 
30 
11 
18 
14 
90 
22 

24-25 


1 
1-2 


14 

16 

21 

22-24 

1 

1 


12 


Ft  in. 

9  10 

14  10 

12  11 

6  10 

12  6 

10  0 

16  2 

12  11 

13  0 

12  10 

13  10 
12  5 


24    1 


3    6 


6  0 
6  10 
9  B 
5  4 
5  5 
8    0 


3    4 

S    0 


0    0 


8  11 
0  2 
0    S 


10 
1 

1-2 

3  1 

3 

4 

4 

5 


9-10 
10-11 
19 
20-21 
2I-.J3  1 
23-^5 
26-27  I 

ft-7 

10-11 

13-14 

12 

30 

3J 


I 


30 


30 


I 


30 
30 
30 
14-15 
15 
30 


84-25 


1      4 

13     O 

5     O 


S     O 
3  10 

3  lO 
7     8 

4  7 

5  6 
5  lO 

11  O 
10  10 
9  4 
14  1 
88  3 
•«    6 


1    4 


1     9 

3  6 
6    1 

4  Z 

3  10 

4  10 


0    6 
t3    a 


to    6 


0  4 
f3  7 
tl    9 


*  Below  high- water  mark. 


t  Below  bench-mark. 
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IX.— TEMPERATURE  OF  WATER. 

The  table  on  Map  No.  Ill  shows  the  maximam  and  minimum  temperatures  of  the 
water  at  the  stations  there  given.  In  reference  to  this  subject,  the  following  general 
remarks  may  be  made:  The  average  temperature  of  the  water  has  been  withm  tive  de- 
grees the  same  as  that  of  the  air,  except  for  the  Lower  Missouri,  Lakes  Superior,  Huron, 
and  Champlain,  and  the  coast  of  Maine.  The  range  of  temperature  has  been  :  In  the 
Lower  Missouri,  16  degrees;  in  the  Upper  Mississippi,  21;  in  the  Ohio  and  tributaries, 
20;  on  the  Eastern  Gulf  coast,  25  ;  on  the  South  Atlantic  coast,  S  ;  on  the  Middle  At- 
lantic coaMt,  14  ;  in  the  Lower  Lakes,  20,  and  in  the  Upper  Lakes,  from  15  to  30  degrees. 

The  difference  between  the  maximum  water  temperature  and  the  maximum  air  tem- 
perature has  been  greatest  in  the  northern  sections  of  the  country,  where  it  has  averaged 
23  degrees.  The  average  diff'erence  for  the  South  Atlantic  and  Gulf  coasts  is  1 1  degrees. 
In  general  the  minimum  water  temperatures  are  higher  than  those  of  the  air,  the  only 
exceptions  being  at  Dulath  and  Burlington,  Vermont.  The  average  difference  of  these 
miniaia  decreases  gradually  from  North  Carolina,  where  it  is  15,  to  Maine,  where  it  is 
one  degree.  In  the  waters  of  the  Mississippi  and  its  tribntaries  this  diff'erence  varies 
between  15  and  22  degrees.  At  Galveston  the  water  has  thence  been  warmer  than 
the  air. 

X. — ELECTRICAL  PHENOMENA. 

1.  Thunder  and  lightning. — The  month  of  June  has  been  notable  in  certain  sections  of 
the  country  for  the  display  of  atmospheric  electricity,  the  remarkable  cases  of  which 
have  naturally  coincided  with  the  dates  of  severe  local  storms  as  given  in  a  preceding 
section.  The  first  half  of  the  month  was  in  fact  remarkable  for  an  almost  continuous 
series  of  displays  of  thunder  and  lightning  throughout  the  West  and  Northwest. 
The  mjiximum  number  of  days  on  which  thunder  or  lightning  has  been  recorded  as 
observed  somewhere  within  the  range  of  vision  of  the  observer,  has  been  20  to  25 
in  the  South  Atlantic  and  Gulf  States  and  Missouri.  It  has  been  observed  on  from  15 
to  20  days  in  Iowa,  Minnesota,  Wisconsin,  New  York,  and  Maine. 

2.  Auroras. — The  auroral  displays,  recorded  in  June,  have  sometimes  evidently  stood 
in  an  intim<ite  relation  to  the  existing  thunder  and  lightning  storms.  The  auroral 
streamers  of  the  7th  and  8th  appeared  brilliant  at  some  few  places,  but  the  others  were 
ill  general  very  faint.  The  dates  on  which  they  occurred  are  given  in  the  following 
list : 

Ist,  in  Iowa;  2nd,  in  Vermont ;  3rd,  Iowa,  Minnesota,  New  York,  and  Maine;  4th, 
Wisconsin ;  5th,  Illinois  and  Iowa ;  6th,  Illinois  and  Maryland  ;  7th,  Colorado,  Ne- 
braska, Wisconsin,  Iowa,  Michigan,  Indiana,  Illinois,  Missouri,  Ohio,  Tennessee,  New 
York,  Virginia,  Maryland,  and  Vermont;  8th,  Nebraska,  Illinois,  Ohio,  Tennessee, New 
York,  Pennsylvania,  and  Maine;  9th,  Vermont;  10th,  Vermont ;  12th,  Wisconsin;  13th, 
Wisconsin,  Vermont,  and  Maine ;  14th,  Pennsylvania,  New  Jersey,  Connecticut,  and 
Vermont;  15th,  Connecticut ;  17th,  Michigan  and  Maryland;  18th,  Pennsylvania:  21st, 
Vermont ;  22nd,  Vermont ;  2:Jrd,  Vermont,  26th,  Vermont  and  Ohio ;  28th,  Indiana ; 
30tb,  Ohio. 

XI. — OPTICAL  PHENOMENA. 

1.  Solar  halos.—The  solar  halos  most  extensively  observed  during  the  month  were 
the  following :  On  the  3d,  Massachusetts,  New  Hampshire,  and  New  York  ;  on  the  15th, 
New  Hampshire,  New  York,  and  Missouri;  on  the  16th,  Iowa,  New  Hampshire,  New 
York,  and  Siassachusetts. 

2.  Lunar  halos. — The  lunar  halos,  so  far  as  recorded,  appear  to  have  been  very  local 
phenomena.  Those  that  occurred  between  the  22d  and  27th  were  individually  observed 
m  one  or  two  States;  the  others  of  the  month  were  seen  only  over  small  sections  of 
country. 

3.  Mirage. — Mirage  has  been  recorded  only  once  dnring  the  month,  viz :  At  Oswego, 
on  the  10th. 

XII.— MISCELLANEOUS. 

1.  Mt'/eor^.— Notably  bright  meteors  have  been  rather  frequently  observed,  viz  :  On 
the  3d,  in  Florida;  4th,  in  Florida;  6th,  in  North  Carolina;  7th,  in  Indian  Territory 
and  Florida;  11th,  in  Florida;  13th,  in  North  Carolina  and  Tennessee ;  14th,  in  Florida ; 
15th,  in  Florida;  16th,  in  Tennessee;  18th,  in  North  Carolina  and  Pennsylvania;  22d, 
in  Florida. 

2.  Earthquakes. — The  only  occurrence  of  this  phenomena  that  has  been  reported  is  the 
slight  shock  that  was  felt  on  the  18th  at  Salt  Lake  City. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Bng.  Gen.f  (Bvt.  Amg'd,)  Chi^  Signal-Officer,  U.  S.  A. 
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Paper  48'o. 
MONTHLY  WEATHER  REVIEW,  JULY,  1874. 

War  Department,  Office  of  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture. 

introduction. 

A  carefnl  examination  of  the  meteorological  data  accumulated  in  this  office  daring 
the  past  month,  from  both  the  regular  and  volunteer  observers,  has  renderwl  it  neces- 
sary to  consider  facts  referring  t-o  an  unusual  series  of  atmospheric  phenomena. 

The  month  has  been  particularly  marked  in  the  occurrence  of  severe  local  storms, 
which  have,  in  some  cases,  proved  greatly  destructive  to  both  life  and  property. 

The  accompanying  charts  show  an  intimate  relation  existing  between  the  barome- 
tric pressure,  temperature,  prevailing  direction  of  winds  and  moisture,  in  the  »evera.l 
geographic  districts,  and  illustrate  in  a  forcible  manner  that  each  of  the  elements  above 
named  is  an  important  but  variable  function  of  the  weather,  while  a  comparisou  with 
previous  months  and  years  would  indicate  that  decided  changes  in  atmospheric  condi- 
tions depend  more  directly  upon  the  supply  of  aqueous  vapor. 

Generally,  the  weather  has  been  favorable  for  agricultural  pursuits.  This  is  espe- 
cially so  on  the  Pacific  coast,  where  the  yield  of  wheat  is  reported  to  be  greater  tbau 
in  previous  years,  although  there  are  sections  in  the  northern  portion  of  this  region 
where  excessive  rains  have  been  injurious,  and  the  low  temperature  prevented  the 
maturing  and  ripening  of  the  grain. 

It  is  now  quite  certain  that  the  late  frosts  which  occurred  in  Virginia,  North  Caro- 
lina, Mississippi,  and  Tennessee  will  materially  reduce  the  fruit-crop  in  these  regions, 
and  that  the  drought  in  the  Ohio  Valley,  Tennessee,  and  Arkans&s  has  cause*!  an 
almost  total  failure  of  the  tobacco-crop.  There  has  been  a  deficiency  of  rain  in  the 
regions  north  and  west  of  the  Ohio  Valley,  but  the  excess  in  previous  months  has  pro- 
duced excellent  crops,  except  in  limited  localities,  where  drought  or  insects  have  com- 
pletely destroyed  vegetation.  In  some  districts  the  agricultural  interests  have  be«n 
improved  by  the  occurrence  of  timely  rains,  while  in  others  too  much  rain,  or  almost  a 
total  absence  of  it,  has  caused  a  total  failure  of  particular  crops. 

barometric  pressure. 

The  influence  of  the  land  upon  atmospheric  pressure  has  been  nnnsaally  well 
marked.  Upon  Chart  No.  II  is  represented  the  general  distribution  of  this  pressure 
for  the  month.  A  comparison  of  the  months  of  June  and  May  shows  that  the  area  of 
mean  low  barometer  has  moved  slowly  to  the  northeastward,  and  that  it  now  exten<U 
over  the  centre  of  the  continent ;  in  the  mean  time  the  barometric  pressure  has  increased 
in  the  southern  and  southeastern  portions  of  the  country,  which  is  now  within  the  lim- 
its of  the  increased  area  of  high  barometer,  extending  over  the  Atlantic  betwe<»u  the 
twenty-fifth  and  fortieth  degrees  of  latitude.  During  the  past  three  months  there  has 
been  a  gradual  increase  of  pressure  in  the  region  last  named,  the  direction  of  increa^ne 
being  westward  from  the  Atlantic,  while  during  the  same  time  there  has  been  but  lit- 
tle change  in  the  mean  barometric  readings  of  the  central  depression.  Compared  with 
July,  1873,  there  has  been  but  little  change,  both  years  showing  an  excess  of  the  mean 
pressure  previously  calculated.  On  the  Pacific  coast  there  has  been  no  marktHl  v.aria- 
tion  from  the  monthly  mean,  the  pressure  being  greatest  at  Portland,  Oreg.,  and  leant 
at  San  Diego,  Cal.,  thus  indicating  that  the  mean  pressure  on  this  coast  increases  with 
the  latitude,  within  the  limits  of  the  United  States,  while  the  reverse  obtains  on  the 
Atlantic  coast.  The  barometric  range  is  shown  to  be  greatest  in  the  northeni  districls, 
near  the  forty-fifth  parallel  of  latitude,  and  from  this  region  southward  it  is  gradaally 
diminished,  finally  becoming  least  in  Florida. 

Areas  of  high  haromeier. — ^I'hese  areas  are  not  traced  on  the  charts,  but  their  general 
direction  of  progression  has  been  from  the  uorthwes*t  to  the  southeast ;  they  have 
moved  with  less  rapidity  after  reaching  the  Atlantic,  becoming  more  exteutled  fn  lon- 
gitude, conforming  to  the  general  contour  of  the  coast,  and  m  some  cases  ext<?nding  to 
the  westward,  in  the  direction  of  the  Gulf  coast.  They  have  also  been  uniformly  at- 
tended by  fair  weather,  falling  temperature,  and  less  relative  humidity,  and  followed 
by  rain,  especially  in  the  Atlantic  and  Gulf  States,  after  the  winds  had  shified  to 
easterly. 

No.  I.  The  first  area  observed  was  central  off  the  South  Atlantic  coast  on  the  4th,  and 
gradually  extruded  to  the  westward,  apparently  following  and  displacing  tlie  deprea- 
sion  which  existed  in  the  GuU  during  the  2d,  'M\,  and  4th. 

No.  II  was  central  in  Manitoba  on  the  10th,  passed  thence  almost  due  east  to  the 
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Atlantic  by  the  afternoon  of  the  12th  ;  after  which  the  pressure  increased  in  the  Atlan- 
tic and  Southern  States,  and  on  the  15th  it  was  still  traced  in  the  southeastern  portion 
of  the  country. 

ffo.  Ill,  Observed  in  the  Missouri  Valley  on  the  15th,  had  passed  from  the  Pacific 
coast  tjioutheastward  to  this  position,  after  which  it  extended  over  the  southern  portions 
«»f  the  country,  and  (lisappeared  on  the  2Bth. 

:No.  IV.  During  the  28th,  29th,  30th,  and  3l8t  this  area  moved  from  the  Northwest  to 
the  South  Atlantic  coast,  succeeding  the  depression  which  was  attended  by  unusual 
rains  in  the  Eastern  and  Middle  States. 

^reas  of  low  barometer.— E]eycn  areas  of  atmospheric  depression  have  been  observed, 
some  of  which  originated  and  disappeared  within  the  limits  of  the  United  States, 
while  the  greater  number  passed  to  the  north  of  the  Lake  region  on  a  mean  latitude 
greater  than  that  of  similar  depressions  in  previous  years.  This  fact,  which  was 
uoticeable  in  July,  1873,  is  now  equally  marked,  as  will  appear  from  the  following 
comparative  statement : 

Jnly,  1871,  No.  of  areas  of  low  barometer,  15;  mean  latitude  of  same,  4cfi. 
July,  lKr2,  No.  of  areas  of  low  barometer,  14  ;  mean  latitude  of  same,  44^. 
July,  187S,  No.  of  areas  of  low  barometer,  13;  mean  latitude  of  same,  47°. 
July,  1874,  No.  of  areas  of  low  barometer,  II ;  mean  latitude  of  same,  47°. 
From  the  above  it  will  also  be  observed  that  there  has  been  a  gradual  decrease  in 
the  uumber  of  defined  areas  of  low  barometer,  a  fact  which  is  also  noticeable  in  com- 
paring records  of  June  with  1874  and  1873. 

The  approximate  geographical  position  of  the  centre  of  each  depression  at  each  of 
the  tri-daily  reports  during  the  time  the  depression  remained  within  or  near  the  sta-- 
tions  of  observation  is  given  on  Chart  No.  1,  and  through  these  points  have  been  traced 
the  j^eneral  course  of  the  depression. 

No.  I  Was  apparent  in  Manitoba  on  June  30,  and  moved  rapidly  toward  the  Atlantic 
coast  during  July  1  and  2,  following  the  general  course  of  the  great  lakes,  and  moving 
with  less  progressive  velocity  as  it  approached  the  coast. 

No.  II  Was  attended  by  the  unusual  rains  near  the  Gulf  coast  during  the  2d,  3<1,  and  4th, 
and  is  interesting  from  the  fact  that  it  is  the  first  barometric  depression  of  the  season 
which  originated  in  the  tropics  having  a  progressive  movement  to  the  westward. 
This  storm  had  its  parallel  in  July  of  last  year,  but  usually  they  are  not  observed  with- 
in the  liuiits  of  the  United  States  uutil  the  season  is  more  advanced.  It*  westerly 
course,  with  a  velocity  of  twelve  miles  per  hour,  carried  the  centre  of  the  depression 
slowly  toward  the  dry  and  sandy  plains  of  Texas,  where  it  disappeared  and  was  fol- 
lowed by  the  succeeding  high  barometer  from  the  Atlantic  coast,  which  now  moved  to 
the  westward  and  became  central  in  the  Lower  Missouri  Valley  on  tne  inorning  of  July 
6.  The  same  cause  which  produced  the  shifting  of  the  mean  tracks  of  barometric 
depressions  in  the  temperate  zone  may  be  equally  eflective  in  changing  the  mean 
latitude  of  tropical  storms. 

No.  III.  The  approach  of  this  depression  from  the  extreme  Northwest  was  indicated 
by  the  reports  from  that  region  on  the  2d  of  July,  while  No.  1  continued  within  the 
limits  of  the  eastern  station  and  No.  2  in  an  undeveloped  condition  in  the  Gulf.  It 
passi'd  from  its  initial  position  to  the  eastwanl  as  far  as  Lake  Huron  without  marked 
results,  except  that  on  the  morning  of  the  3d  it  had  almost  lost  its  identity  as  a  defined 
area  of  low  barometer,  the  centre  of  depression  having  increased  thirty-five  hundredths 
of  an  inch  and  the  gradient  diminished  from  0.1  inch  in  eighty  miles  to  0.1  inch  in  two 
hundred  miles.  On  the  morning  of  the  4th  this  depression  had  taken  the  form  of  a 
slightly  eccentric  ellipse,  the  transverse  axis  of  which  coincided  with  the  forty-fourth 
degree  of  north  latitude,  and  was  400  miles  in  length. 

The  area  of  high  barometer  which  had  previously  extended  over  the  districts  on  the 
Atlantic  coast,  and  which  by  its  southerly  wind  had  accumulated  a  supply  of  vapor  in 
these  districts,  now  moved  to  the  south  and  westward,  apparently  drawing  the  depres- 
sion toward  the  coast  in  the  most  direct  line.  In  this,  as  in  other  storms,  there  has 
been  a  deviation  to  the  south  of  the  direct  course  as  the  depression  approached  the 
coast. 

Severe  local  storms  occurred  in  the  southern  half  of  this  depression,  while  its  centre 
was  near  the  eastern  portion  of  Lake  Erie,  the  region  of  greatest  severity  being  near 
the  Atlantic  coast,  and  including  New  Jersey,  Delaware,  Maryland,  and  the  eastern  por- 
tions of  Ptjunsylvania  and  Virginia. 

Nos.  IV  and  V.  No  decided  change  occurred  in  the  atmospheric  condition  within  the 
Uuit<'d  States  until  the  7th,  although  there  seems  to  have  been  some  disturbance  in 
the  Lower  Saint  Lawrence  Valley,  which  caused  local  storms  in  the  northern  portions  of 
New  York.  The  general  barometric  depressiou  in  the  Northwest,  now  contracted  as  an 
area  of  low  barometer,  central  in  the  western  portions  of  Kansas,  and  movetl  slowly  to 
the  eastward  during  the  succeeding  twenty-four  hours,  completely  lost  its  cyclonic 
appearance  in  the  Upper  Mississi[)pi  Valley.  This  was  succeeded  by  No.  V,  au  exten- 
sive depression  central  iu  the  Upper  Ohio  Valley,  indicating  an  unstable  condition  of  the 
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atmosphere  tbrougboot  the  country  east  of  the  Mississippi  River.  After  the  h^rosfgtiic 
gradient  had  increased,  this  storm  passed  to  the  northeast  to  the  Lower  Lake  rffpftUj 
"where  it  seems  to  have  been  retarded,  the  easterly  movement  of  its  centre  during 
thirty-siK  hours  being  less  than  250  miles,  while  its  movements  in  latitude  wert  maca 
greater. 

No.  YL  This  disturbance  was  indicated  by  the  appearance  of  an  extended  tri>Dgh  of 
barometric  depression  on  the  afternoon  of  July  11.  It  had  taken  the  form  of  a  circular 
depression,  central  in  the  Upper  Ohio  Valley  on  the  succeeding  morniuG^,  wbco  a  miui.11 
central  area  could  be  distinctly  traced.  A  general  rain  prevailed  at  tuis  timr  in  the 
districts  of  the  Atlantic  coast  and  in  the  Lower  I^ake  region,  the  course  of  ibe  storm 
being  directly  to  the  east,  with  a  mean  velocity  of  twenty-five  miles  per  hour,  «*Dd  m 
greatest  barometric  gradient  of  0.1  inch  in  fifty  miles. 

No.  VII.  Observed  in  the  Northwest  on  the  morning  of  the  14th  whle  iwa  area  of 
decidedly  high  barometer  extended  over  that  portion  of  the  United  St4t«8»oath  of 
the  Lake  region.  These  general  conditions  continued  while  this  depr»^ioo  moved 
almost  directly  east  toward  the  Lower  Saint  Lawrence  Valley  without  prodaciu^  any 
serious  disturbance  within  the  limits  of  the  United  States.  Generally  it  ha*  been 
observed  that  the  relative  positions  of  the  areas  of  high  and  low  barometer  luaterlaLly 
affect  the  course  of  the  latter,  and  that  the  former  seem  to  deflect  the  latter  from  tbetr 
mean  tracks. 

Nos.  VIII  and  IX  were  only  partially  developed  areas  of  low  barometer,  central  in 
the  Northwest  near  the  boundary  of  the  United  States  on  the  18th  and  5f2d.  They 
pro<luccd  no  disturbance,  but  caused  a  rise  of  temperature  in  the  Mississippi  Valley. 

From  the  21st  until  the  25th,  the  barometer  continued  low  in  the  West^jm  Territories 
with  but  slight  changes  of  pressure  within  the  States  until  the  development  of  storm 
marWed  No.  X,  which  can  be  traced  to  the  west  of  the  Rocky  Mountains  by  a  refer«5nc« 
to  the  barometric  readings  taken  at  the  stations  in  the  Far  West.  This  storm  moved 
with  quite  a  uniform  velocity  of  about  40  miles  per  hoiu*,  producing  heavy  rains  over  a 
belt  of  country  seven  hundred  miles  in  width,  extending  from  the  Upper  MisHX^ssippi 
Valley  to  the  Atlantic  coast.  The  midnight  reports  of  July  26  shows  that  tho  depres- 
sion divided,  leaving  a  small  elliptical  area  in  the  Ohio  Valley  to  the  southwest  of 
Lake  Erie,  while  the  principal  area  was  to  the  northeast  of  this  position.  Such  a  dis- 
tribution of  pressure  would  necessarily  give  a  continuous  supply  of  warm  moist  air 
flowing  from  the  southeast  over  Ohio  and  Pennsylvania,  while  a  supply  of  cold  car- 
rents  flowing  from  the  north  and  west  in  the  rear  of  the  more  advanced  deprea>loD 
would  be  forced  over  the  same  region.  It  was  the  sudden  interference  of  these  cur- 
rents which  produced  the  heavy  rains  which  occurred  in  Western  Pennsylvania  on  the 
night  of  the  26th.  ^  On  the  morning  of  the  27th  the  depressions  had  again  united, 
forming  an  extended  but  narrow  trough  nearly  parallel  to  the  coast,  where  «onthf*rly 
winds  continued,  while  in  the  Lower  Lake  region  and  the  Saint  Lawrence  Valley  the 
winds  had  backed  to  north  and  west.  This  depression  did  not  pass  directly  to  the 
Atlantic,  but  apparently  extended  over  the  entire  country  south  of  the  Lake  region, 
and  continued  until  the  29th,  when  it  was  replaced  by  an  equally  extensive  area  of 
high  barometer. 

No.  XI.  The  afternoon  report  of  the  29th  from  the  Northwest  indicated  the  approach 
of  this  depression,  but  at  no  succeeding  report  could  its  center  be  more  than  approxi- 
mately located;  it  passed  to  the  north  of  the  lakes,  and  was  only  attended  by  light 
local  rains  in  the  regions  north  of  the  Ohio  Valley. 

Local  stoi-ms, — These  storms  have  been  particularly  marked  for  their  severity  daring 
the  past  month.  Their  occurrence  seems  to  depend  upon  the  relative  distribution  of 
barometric  pressure  considered  in  relation  to  the  topography  of  the  country.  The 
region  of  greatest  frequency  has  been  in  the  vicinity  of  the  Appalachian  chain,  where 
the  vapor  from  the  Gulf  and  the  Atlantic  was  forced  over  the  ascending  plains  by  the  pre- 
vailing southerly  and  southwesterly  winds.  Those  producing  the  greatest  deatruction 
of  life  and  property  occurred  on  the  4th,  7th,  24th,  and  26tu  of  the  month.  On  the 
afternoon  of  July  4  the  depression  already  referred  to  as  No.  3  was  central  near  the 
eastern  portion  of  Lake  Erie ;  at  midnight  this  depression  was  located  near  the  eastern 
boundary  of  New  York,  south  of  its  previous  position.  The  sudden  veering  of  the 
winds  in  the  south  and  west  C|nadrants  of  this  area  was  attended  by  violent  storms 
during  the  afternoon  and  evening  in  the  States  of  Maryland,  Virginia^  Delaware,  New 
Jersey,  and  Pennsylvania.  Prom  an  examination  of  a  large  number  of  reports  refer- 
ring to  these  storms,  it  is  shown  that  the  regions  of  severity  were  limited  in  area,  and 
that  the  storms  uniformly  approached  from  the  northwest.  The  storm  of  the  24th 
occurred  at  Eureka,  Nev.,  and  was  very  destructive ;  hut  no  official  report  has  been 
received  concerning  it. 

The  remarks  referring  to  the  area  of  low  barometer  marked  No.  X,  c<msidered  in 
connection  with  the  peculiar  arrangement  of  clouds  at  £ne,  Pa.,  during  the  evening 
of  the  26th,  which  was  as  follows:  "Three  distinct  strata  of  clouds:  F%rstf  black 
cnmnlo-stratns,  moving  from  the  southwest;  Seoond,heavy  cumulus  well  defined,  moving 
from  a  little  north  of  west;  T^ird,  cirro-cumulus,  moving  from  the  uorth,^  give  the 
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l^eneral  atmospheric  ccuditions  which  nttended  the  unusually  heavy  rains  occurring  in 
Western  Pennsylvania  on  that  date.  The  official  report  from  the  observer  at  Pitt8burgh 
atatt^8  that  the  total  number  of  live«  lost  at  or  near  that  city  is  one  hundred  and  thirty- 
four,  and  that  property  valued  at  hve  hundred  thousand  dollars  was  destroyed. 

PRECIPITATION. 

Id  the  construction  of  Chart  No.  3,  which  is  a  graphical  representation  of  the  distribu- 
tion of  rain  in  the  United  States,  the  regular  and  volunteer  reports  have  been  coui- 
bined  with  those  furnished  by  Peofessor  Kingston,  of  the  Toronto  Observatory.  From 
the  comparative  tables  accompanying  the  cliart,  it  will  be  observed  that  the  districts 
showing  an  excess  over  the  normal  are  near  the  coast,  and  that  the  regions  of  excess 
of  rain  com-spoud  with  those  in  which  the  mean  temperature  has  been  below  the  nor- 
mal. Within  the  large  area  representing  less  than  two  inches  of  rain  there  are  small 
districts  where  there  has  been  a  total  absence  of  it.  Special  droughts  have  prevailed, 
proving  injurious  to  crops  in  Kentucky,  Arkansas,  Texas,  Missouri,  and  Kansas. 

Cloudy  days, — The  number  of  cloudy  days  reported  from  the  Signal-Service  stations 
average  as  follows :  Six  on  the  Gulf  coast,  eight  on  the  South  Atlantic  coast,  seven  on 
the  Middle  Atlantic  coast,  twelve  on  the  East  Atlantic  coast,  three  in  the  Lower  Mis- 
sissippi Valley,  six  in  the  Ohio  Valley,  seven  in  the  Upper  Mississippi  Valley,  four  in 
the  Lower  Missouri  Valley,  and  six  in  the  Lake  region. 

liaiuy  days.— The  number  of  days  on  which  rain  fell  areas  follows:  Eleven  in  the 
Gulf  States,  fifteen  in  the  South  Atlantic  States,  eleven  in  New  England,  eleven  in  the 
Lower  Lake  region,  nine  in  the  Upper  Lake  region,  eight  in  the  Upper  Mississippi  V<al- 
ley,  seven  in  the  Lower  Mississippi  Valley,  and  twelve  over  the  Blue  Kidge  and  Alle- 
gbauies. 

Special  rains. — Remarkably  heavy  rains  occurred  on  the  3d  at  Wilmington,  Charles- 
ton, and  Savannah;  on  the  4th  at  New  Orleans  and  Mobile;  on  the  12th  at  Hinsdale, 
Mass.;  on  the  24th  at  Eureka,  Nev. ;  on  the  26th  at  Pittsburgh  and  Allegheny  City, 
Pa.,  and  at  Port  Huron,  Mich.;  on  the  27th  at  Rising  Sun,  Ind. 

HUMIDITY. 

During  the  mouth  of  July  the  relative  humidity  has  averaged  as  follows  in  the  dif- 
ferent sections  of  the  country : 

On  the  Gulf  and  South  and  East  Atlantic  States,  0.7.5 ;  on  the  New  Jersey  coast,  0.85 ; 
in  the  Lake  region,  0.68  ;  in  the  Lower  Mississippi  Valley,  0.70;  in  Tennessee  and  the 
Ohio  and  Upper  Mississippi  Valley,  0.62;  in  the  Lower  Missouri  Valley,  0.58;  at  the 
Rocky  Mountain  stations,  0.41. 

ATMOSPHERIC  TEMPERATURE. 

The  mean  isothermal  lines  for  the  month  are  represented  on  Chart  No.  II,  and  the 
eonriparison  of  the  mean  temperature  of  the  several  districts  with  that  of  the  mean 
temperature  of  July  in  previous  years  is  given  in  the  table.  It  will  be  seen  that  the 
tenaperature  has  been  above  the  mean  in  the  districts  of  the  Mississippi  Valley  and  be- 
low it  in  the  districts  near  the  coast;  this  has  been  particularly  noticeable  on  the  Mid- 
dle Atlantic  and  New  England  coasts  and  at  San  Iirancisco.  The  range  of  tempera- 
ture compare<l  to  that  of  1873  has  diminished  slightly  on  the  Gulf  coast  and  increased 
in    the  northern  sections  of  the  country.    The  unusual   high  temperature  of  100<^ 

Prevailed   over  an  extensive  region,   including  Indian  Territory,  Missouri,  Kansas, 
ebraska,  and  imrtions  of  Iowa  and  Arkansas,  on  the  25th  of  the  month.    The  mean 
temperature  at  the  summit  of  Pike's  Peak  was  42^ ;  that  at  the  summit  ot  Mount  Wash- 
ington, 48^.5. 
Frosts  were  reported  on  the  10th  in  Colorado,  and  on  the  27th  in  Minnesota. 

TEMPERATURE    OF  WATER. 

The  table  on  Chart  No.  Ill  gives  the  maximum  and  minimum  temperature  of  water 
by  observations  made  at  the  bottom  at  many  of  the  Signal-Service  stations  on  lakes, 
rivers,  and  coasts.  The  range  of  temperature  of  the  water  on  the  Atlantic  sea-board  has 
been  about  five  degrees,  and  on  the  Gulf  coast  seven  degrees.  In  Lake  Erie  the  range 
varies  from  five  degrees  at  Buffalo  to  fourteen  degrees  at  Cleveland  ;  in  Lake  Michi- 
gan from  nine  degrees  at  Chicago  to  nineteen  degrees  at  Milwaukee,  and  in  Lake  Su- 
perior from  fourteen  degrees  at  Marquette  to  twenty-one  degrees  at  Duluth.  The 
range  averages  about  fourteen  degrees  in  the  Ohio,  nine  degrees  in  the  Upi>er  Missis- 
Bippi,  and  four  degrees  in  the  Lower  Missouri. 

The  difference  between  the  maximum  air- temperature  and  maximum  water-temper- 
ature has  been  greatest  on  the  coast  of  Maine  and  near  Lake  Superior,  where  it  has 
averaged  thirty  degrees ;  this  difference  has  been  least  in  the  Galf  and  on  the  South 
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Atlantic  coast,  where  it  has  averaged  nine  degrees.  At  the  stations  on  the  Te^m 
rivers  the  temperature  of  the  air  has  risen  from  twelve  to  twenty -five  degrees  alwuiie 
highest  water  temperature. 

The  niinimnm  air  temperature  has  been  lower  than  the  minimam  water  tenpmtnre 
at  nearly  all  stations,  the  only  exception  being  at  Duluth,  where  the  water  teiapsitnn" 
was  five  degrees  lower  than  the  air,  and  at  Milwaukee  and  Eastport,  where  if  ki  been 
two  degrees  colder.  The  mean  temperature  of  the  water  has  been  slightijibore  the 
mean  temperature  of  the  air  on  the  Gulf  and  South  Atlantic  coasts  and  in  tie  Ohio, 
Cumberland,  and  Tennessee  Rivers.  In  Lake  Michigan  the  water  has  aren^  colder 
than  the  air  by  seven  degrees,  in  Lake  Superior  by  fourteen  degrees,  and  on  the  coast 
of  Maine  by  twelve  degrees. 

WINDS.  % 

Southerly  winds  have  prevailed  throughout  the  United  States  east  of  ihp  Rocky 
Mountains.  Chart  No.  II  shows  the  mean  direction  as  obtained  from  each  of  the  uta- 
tions  of  the  Signal-Service,  and  it  will  be  observed  that  these  directions  an?  genemlly 
toward  the  area  of  mean  low  barometer.  The  total  atmospheric  mo vement.  independ- 
ent of  the  direction,  has  been  as  follows  in  the  several  districts  :  New  Eoglind,  5,2Ki 
miles;  Middle  Atlantic  coast,  6,480  miles;  interior  of  the  Middle  Atlantic  State*,  4,6*1 
miles ;  South  Atlantic  coast,  4,7:50  miles  ;  Gulf  coast,  5,650  miles  ;  Ohio,  Teonessee.  and 
the  interior  of  the  Gulf  States,  3,360  miles;  Lower  Lake  region,  5,710  miles;  Upper 
Lake  region,  6,370  miles  ;  Upper  Mississippi  Valley,  6,395  miles  ;  Missouri  Valley,  3..517 
miles.  Violent  winds  occurred  at  Washington,  D.  C.,  July  4th,  60  miles;  Moont  Wash- 
ington,  N.  H.,  July  9,  96  miles  ;  Milwaukee,  Wis.,  July  9,  63  miles  ;  Long  Branch,  July 
26,  50  miles.  Tornadoes  were  reported  at  Three-Mile  Bay,  N.  Y.,  Jnly  7 ;  Bass  Harbor. 
Me.,  July  16 ;  Lexington,  Mich.,  July  24 ;  South  Bend,  Ind..  July  26. 

Dove's  law  of  gyration  received  four  complete  verifications  at  Signal-Service 
observatory  in  this  city,  with  a  single  backing  of  the  wind  through  an  arc  of  1?0 
degrees. 

NAVIGATION. 

From  the  Table  on  Chart  No.  Ill,  which  gives  the  condition  of  the  western  rivera.  '^ 
will  be  seen  that  the  Mississippi  and  Missouri  Rivers  have  doclined  slowly  dnring  the 
month,  the  lowest  readings  being  those  made  on  the  3l8t.  The  Ohio  River  experienced 
a  sudden  rise  during  the  26th,  27th,  and  28th,  which  caused  some  damage  near  Cincin 
nati. 

Comparative  observations  of  the  fluctuations  of  the  barometer  and  the  water  in 
Lake  Superior  at  Marquette,  Mich.,  show  that  the  mercury  and  the  water  acted  to- 
gether thirty-four  times,  and  in  an  opposite  direction  fifty-nine  times. 

An  unusual  wave  occurred  at  the  east  end  of  Lake  Erie  on  the  25th,  causing  tbe  water 
to  rise  three  or  four  feet,  the  water  returning  to  its  normal  condition  as  rapidly  as  it 
rose.    A  similar  wave  occurred  at  Northport,  Mich.,  on  the  3 1st. 

ELECTRICAL  PHENOMENA. 

The  local  storms  previously  referred  to  were,  in  many  instances,  accompanied  by 
vivid  displays  of  lightning.  The  most  remarkable  series  of  thunder-storms  occnrrw 
at  the  summit  of  Pike's  Peak  from  the  14th  to  the  25th,  during  which  the  electncai 
effect  was  so  intense  as  to  interrupt  telegraphic  communication  with  that  station.  In^ 
observer  reports  that  sharp  peculiar  sounds  were  emitted  from  all  pointed  objects,  anu 
that  painful  sensations  were  experienced  in  the  hands  and  face.  ,, 

A  brilliant  display  of  ball-lightning  was  observed  at  Denver,  July  21,  the  ball  ex- 
ploding in  full  view,  and  the  fragments  re-exploding  as  they  reached  the  earth ;  tow 
phenomena  was  also  observed  at  Keokuk,  Iowa,  on  the  16th.  ^   u    k 

Ground-currents  interfered  with  the  working  of  the  telegraph-line  at  Sandy  noo 
on  the  4th,  11th,  and  16th.  .. 

Aurora*.— The  auroral  display  during  the  month  has  in  some  localities  been  Bonaum 
brilliant ;  the  region  of  greatest  frequency  being  near  the  45th  parallel  of  latitude. 

OPTICAL    PHENOMENA. 

The  Solar  Halos  observed  at  more  than  one  station  on  any  particular  date  w^.^  , 
reported  from  New  York,  Indiana,  and  Maine,  on  the  1st ;  New  York,  Obio,iJ'"'^7^pj 
Mississippi,  on  the  17th;  Illinois,  Iowa,  and  Vermont,  on  the  2l8t;  Te'iD«^^*^j^. 
Maine,  on  the  31st.  Lunar  Halos  were  observed  in  Georgia  and  Mississippi?^^^^  ^^^ 
Indiana,  New  York,  and  Michigan,  on  the  19th  ;  Tennessee,  Georgia,  and  ^'^'fjl^tji; 
22d  ;  Tennessee  and  Mississippi,  on  the  25th ;  Rhode  Island  and  Venuont,  on  tne 
and  Vermont  and  Delaware,  on  the  30th. 

Fog  Bow. — This  phenomena  was  observed  at  Oxford,  Me.,  on  the  25tb. 

Mirage  occurred  at  New  London  on  the  18th. 
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MISCKLLANEOUS. 

JPolar  Bauds  were  observed  at  Key  West  on  the  4th,  and  at  Toledo  on  the  Ist. 

lirilliant  Meteors  have  appeared  in  large  numbers  during  the  month,  the  most  noted 
l>eiDg  those  observed  in  Indiana,  Missouri,  and  New  York,  on  the  3d ;  Kentucky,  Mis- 
souri, and  Tennessee,  on  the  7th;  Nova  Scotia,  (near  Halifax,)  on  the  9th ;  Pennsylva- 
nia and  New  York,  on  the  I9th. 

Earthquakes. — Light  but  perceptible  shocks  were  experienced  at  Cairo,  111.,  July  9th, 
At  4  p.  m.,  and  at  Camp  Russell,  Nebr.,  July  23d. 

VERIKICAnON  OF  PROBABILITIES. 

Probabilities. — The  critical  comparison  between  the  separate  items  of  the  published 
tri-daily  probabilities  and  the  subsequent  weather-reports,  shows  that  on  the  average, 
daring  the  month,  85.7  per  cent,  of  the  predictions  have  been  well  verified. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig.  Gen.,  {Bvt.  Assig'd,)  Chief  Signal-Officer,  U.  S.  A. 
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War  Department,  Office  of  the  Chief  Signal-Officer, 
Division  of  Telegrams  and  Reports  for  the\ 

Benefit  of  Commerce  and  Agiuculture. 

introduction. 

In  the  preparation  of  this  review,  besides  the  regular  reports  from  the  Signal-Servic  , 
stations,  United  States  Army,  and  the  Canadian  stations,  monthly  metereological  regis' 
ters  from  many  volunteer  observers  and  from  post-surgeons,  forwarded  by  the  Surgeon" 
General  United  States  Army,  and  other  data,  have  been  examined.  The  accompanying 
charts  illustrate  approximately  the  courses  of  low  barometers,  the  curves  of  mean  at- 
mospheric pressure  and  temperature,  the  prevailing  direction  of  the  wind,  and  the 
distribution  of  rain. 

The  month  has  been  characterized  by  an  absence,  comparatively,  of  destructive 
storms ;  by  a  deficiency  of  barometric  pressure,  and  continued  high  temperatures  from 
Sonthern  Dakota  to  the  Ohio  Valley,  and  southward  over  I  he  Gulf  States  ;  by  extraor- 
dinary rain-falls  over  the  Southern  New  England  coast  and  Long  Island ;  by  cooler 
weather  than  nsual  over  the  Atlantic  States,  Lake  region,  and  Saint  Lawrence  Valley ; 
and  by  droughts  in  the  Lower  Lake  region,  Ohio  Valley,  Gulf  States,  and  from  Ne- 
braska and  Iowa  southward,  destroying  crops  in  the  two  last  sections. 

barometric  pressure. 

Chart  No.  II  shows  the  distribution  of  the  pressure  for  the  month,  as  represented  by 
the  curves  in  black.  It  is  somewhat  above  the  average  over  the  Lake  region.  Over  the 
remainder  of  the  country  it  is  below,  especially'  from  Kentucky  and  Tennessee  to  the 
southwest  and  the  northwest.  The  latter  is  accounted  for  by  the  unusual  number  of  low 
barometers  which  have  moved  down  the  Missouri  Valley,  while  others,  traced  over  the 
Lake  region,  left  slight  depressions  in  those  sections,  which  gradually  disappeared, 
some  of  which  have  been  traced.  An  examination  of  Chart  No.  I  will  render  this  ap- 
parent. 

Areas  of  lotc  barometer  accompanying  Chart  No.  I  show  that  the  paths  of  the  centres 
of  eleven  have,  approximately,  be«n  traced.  Their  centres  have  been  located  for  each 
synchronous  observation,  (three  times  daily,)  and  these  connected.  In  case  of  doubt 
as  to  their  positions,  they  were  united  by  broken  lines.  Such  are  observed  during 
every  month,  as  many  pass  to  the  north  of  the  Lower  Lake  region  and  the  Saint  Law- 
rence Valley  on  their  way  eastward.  Frequently  they  leave  minor  depressions  within 
the  limit  of  the  stations.     In  detail  they  are  as  follows : 

No.  I  properly  belongs  to  July,  having  moved  from  Dakota  eastward  over  the  Upper 
Lake  region  to  the  Saint  Lawrence  Valley  on  the  29th,  30th,  and  31st  ultimo.  On  the 
Ist  and  2d  instant  it  disappeared  to  the  eastward,  having  been  accompanied  by  gen- 
erally light  thunder-storms  from  the  Lower  Lakes,  Ohio  Valley,  Tennessee,  and  the 
South  Atlantic  States  eastward.  A  hurricane  prevailed  on  Mount  Washington,  on  the 
Ist,  and  a  toruaao  at  Troy,  N.  Y.,  on  the  2d. 

No.  II  was  first  felt  on  the  3d  at  the  Rocky  Mountain  stations  by  cloudy,  threatening. 
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or  rainy  weather  and  brisk  southerly  winds.  Very  heavy  hail  fell  on  the  "  divide"  be- 
tween Denver  and  Colorado  Springs,  Col.  At  the  latter  place  a  bank  of  wsier 
passed  down  the  creek  at  7  p.  in.,  sweeping  everything,  and  supposed  to  havt  Ura 
caused  by  the  hail-storm.  On  the  4th  the  barometer  fell  quite  rapidly  from  the  r,pper 
Mississippi  Valley  westward,  with  increasing  east  to  south  winds.  At  Saint  PaoJ  »i«- 
lent  high  winds  prevailed  during  the  evening.  The  centre  passed  within  the  liitft  of 
the  stations  on  the  4th,  and  down  the  Missouri  Valley  on  the  5th,  with  threateBing  or 
rainy  weather,  from  thence  to  the  Upper  Lakes.  On  the  6th  it  separated  into  tiro,  one 
gradually  disappearing  over  the  Indian  Territory,  the  other  following  the  coanie  »bowu 
on  the  chart.  Cloudy  or  rainy  weather  accompanied  it,  except  in  the  Gulf  $i»te«. 
Remarkably  heavy  raius  fell  on  the  Middle  Atlantic  and  New  England  amnij  with 
brisk  and  high  easterly  winds.  Violent  thunder-storms  are  reported  as  havio^  occorrt?d 
in  Ohio,  Indiana,  New  York,  Pennsylvania,  and  North  Carolina. 

No.  Ill  passed  to  the  south  and  east  of  Nova  Scotia  on  the  6th,  prodnein^  rain  and 
brisk  east  to  north  winds  in  that  section.  It  waa  evidently  a  cyclone,  and  mo»$  severe 
at  some  distance  off  the  coast.  A  sailing-vessel  reports  having  experienced  a  hurri- 
cane for  eight  hours  upon  this  date  in  that  vicinity,  the  wind  backing  from  east  to 
north. 

No.  IV  was  first  observed  by  the  falling  barometer  and  high  temperature^  on  the  8th 
and  9th,  at  the  stations  in  the  Rocky  Mountains  and  the  Lower  Missouri  Valley.  From 
Nebraska  and  Iowa  southward  to  the  Gulf  States  the  temperature  continaol  rising, 
and  thermometer-readings  varying  from  100°  to  106*^  were  reported  for  several  days. 
On  the  10th  the  centre  moved  within  the  limit  of  the  stations;  on  the  11th,  northeast- 
ward over  Lake  Superior  into  Canada ;  on  the  12th,  to  the  north  of  the  Saint  Lawrence 
Valley,  leaving  depressions  in  the  Lower  Missouri  Valley  and  New  England.  Occa- 
sional rain  fell  during  its  progress  over  the  Nort.hwest  and  the  Lake  region,  but  became 
quite  geiijeral,  with  severe  thunder-storms  in  New  Englaud  and  the  Middle  States.  A 
destructive  tornado  prevailed  at  Dixon,  111.,  and  a  gale  at  Saint  Paul  daring  the  night 
of  the  10th  ;  violent  northwest  winds  at  Davenport,  Iowa,  on  the  night  of  the  llih  ; 
hurricane  on  Mount  Washington  and  severe  thunder-storm  at  Berlin  Heights,  Ohio,  on 
the  night  of  the  l2th. 

No.  V  moved  eastward  from  Dakota  on  the  15th,  16th,  and  17th  over  the  Upper  Lake 
region  into  Canada,  accompanied  by  occasional  rain,  with  high  winds  at  Saint  Paul  on 
the  evening  of  the  16th,  and  a  hurricane  ou  Mount  Washington  during  the  night  of  the 
Ibth. 

No.  VI.  During  the  day  the  barometer  fell  very  rapidly  over  the  Northwest,  with 
brisk  south  and  east  winds,  and  during  the  night  of  the  18th  the  central  depr«!»iou 
passed  from  Dakota  to  Minnesota,  and  thence,  on  the  19th,  over  Lake  Superior  into 
Canada.  Rain  fell  in  the  Northwest  and  Lake  region,  and  at  places  high  winds  pre- 
vailed. 

No.  VII  advanced  from  Dakota  on  the  20th.  The  peculiarity  of  this  consists  in  that 
it  sent  ont  in  advance  a  secondary  depression  over  the  Middle  Atlantic  coast,  produc- 
ing at  places  severe  thunder-storms.  In  the  States  east  of  the  Rocky  Mountains  raiuj 
weather  accompanied  them,  with  also  severe  thunder-storms  in  the  Southern  Stat««. 

No.  VIII,  appearing  from  Dakota,  moved  down  the  Missouri  Valley  and  disappeared 
over  the  Southwest  without  producing  any  serious  disturbance. 

Nos.  IX  and  X.  The  low  barometric  readings  at  the  Rocky-Mountain  stations  on  the 
26th  and  27th  indicated  the  presence  of  a  serious  disturbance.  On  the  27th  the  pres- 
sure rapidly  diminished  from  the  Upper  Mississippi  Valley  westward,  and  on  the  2Sth 
there  appeared  an  extensive  trough  of  low  barometer,  extending  from  Indian  Territory 
northward  over  Minnesota  and  Manitoba,  but  being  lowest  over  the  latter  and  the 
Lower  Missouri  Valley.  Previous  to  this  time  it  is  probable  there  was  one  low  barome- 
ter, which  gradually  developed  into  the  two.  From  the  chart  it  will  be  seen  that  No. 
IX,  after  separating  into  three  distinct  areas,  finally  disappeared  in  the  Southern 
States  and  Ohio  Valley.  In  their  movement  across  the  country  cloud v  or  rainy  weather 
became  quite  general,  except  in  the  West  Gulf  States,  Lower  Lake  region.  Middle 
States,  and  New  England,  with  very  serious  and  destructive  storms.  Heavy  rains  and 
high  winds  are  reported  from  Iowa,  Tennessee,  Georgia,  Louisiana,  and  no  doubt  oc- 
curred in  all  the  Southern  States. 

No.  XI  was  of  minor  importance,  producing  rain  in  Maine  and  the  eastern  British 
Provinces.    It  apparently  united  with  No.  X  over  the  mouth  of  the  St.  Lawrence  River. 

Areas  of  high  barometer.— Of  the  most  marked,  the  firitt  apparently  extended  itoelf 
southeastward,  on  the  2d  and  3d,  from  Manitoba  over  the  Lake  region,  and  on  the  4th 
and  5th  over  the  Atlantic  Stiites.  The  second^  following  low  barometer  No.  IV,  first 
appeared  over  the  Lake  region,  from  Manitoba,  ou  the  12th  and  13th,  where  it  remained 
nearly  stationery  until  the  15th,  and  extended  itself  over  the  Middle  States  and  to  the 
East  Atlantic  coast  on  the  16th  and  17th.  On  the  18th  and  19th,  the  third  gradually 
appeared  over  the  Lower  Lake  region.  Middle  and  South  Atlantic  States,  which  ex- 
tended over  the  South  Atlantic  and  East  Gulf  States  on  the  19th  and  20th,  and  then 
slowly  disappeared.    The  fourth^  followiug  low  barometer  No.  VII,  was  felt  over  the 
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Lake  rojcfion  on  the  24th,  moved  over  New  England  and  the  Middle  States  on  the  25th, 
and  disappeared  on  the  28th  in  advance  of  deproisions  Nos.  IX,  X,  and  XI.  On  the  Slat, 
the  fifth  moved  son theast ward  over  the  Lake  region,  sucoeeding  low  baroinet<*rs  No*i. 
IX  and  X.  The  nioveraent  of  these  areas  has  bean  confined  principally  to  the  Lake 
reji^iou  aud  the  Atlantic  States.  They  have  been  more  prominent  than  heretofore  for 
Angnst,  and  have  fjiiled  to  reach  the  Southern  and  Western  States,  especially  the  South- 
west and  West,  over  which  sections  the  barometer  has  contiuacd  low  for  longer  periods 
than  usual. 

ATMOSPHERIC   TEMPERATURE. 

The  curves,  in  red,  upfm  Chart  No.  II,  are  the  mean  isothermal  lines  for  the  month. 
The  tablt*,np<>n  tkc  same,  gives  the  average  mean  temperatures  of  the  different  geo- 
graphical districts  for  August  of  this  year,  as  well  as  those  for  a  number  of  years. 
Throughout  the  Atlantic  States  it  has  been  the  coolest  August  for  many  years,  and  is 
explained  by  the  movement  of  the  areas  of  high  barometers,  with  north  and  east  winds,, 
over  these  districts.  In  the  Gnlf  States  and  northward  to  Ohio,  Indiana,  Illinois,  Iowa, 
aud  Nebraska,  it  has  been  an  extremely  hot  month,  especially  between  the  4th  and 
I4th,  the  thermometer  ranging  from  100^  as  high  as  114°  for  several  days  at  a  time. 
In  that  portion  west  of  the  Mississippi  the  extreme  heat  continued  for  several  weeks, 
and  the  mean  temperature  ranged  from  1°  to  8^  above  the  average.  This  hot  weathe, 
is  intimately  connected  with  aud  accounted  for  the  deficiency  in  atmospheric  pressurer 
prodnciug  southerly  winde.  On  the  Pacific  coast  the  mean  temperature  is  2^.2  below, 
the  average. 

FrostH  occurred  on  the  3d,  4th,  and  5th  in  New  York  and  New  Jersey ;  on  the  7th  in 
Massachusetts;  on  the  17th  in  New  Hampshire;  on  the  23d, 24th, 2&th,26tb, 27th,  and 
26th  iu  Connecticut,  New  York,  Vermont,  New  Hampshire,  Massachusetts,  and  Maine 

PRECIPITATION'. 

Chart  No.  Ill  IBustrates  the  distribution  of  the  rain-fall  for  the  month.  The  dis- 
tricts in  which  there  has  been  an  excess  or  a  deficiency  is  apparent  from  an  examina- 
tion of  the  table  ajjon  tlie  same.  The  decided  excess  for  New  England  is  principally 
due  to  the  very  heavy  rains  on  the  southern  coast,  produced  by  low  barometer  No.  II. 
The  deficiency  in  the  Lower  Lake  region  and  the  Ohio  Valley  gave  rise  to  dronglits 
during  the  latter  part  of  the  month.  In  the  Gnlf  States  the  deficiency,  with  the  heat, 
was  sufficient  in  a  great  measure  to  injure  the  crops.  From  Northern  Texas  north- 
ward to  Nebraska  and  Iowa  the  extreme  dryness,  excessive  heat,  and  grasshoppers  at 
many  places,  destroyed  all  vegetation.  On  the  Pacific  coast  the  rain-fall  has  been 
about  the  average. 

The  number  of  days  on  which  rain  fell  during  the  month  averages :  in  New  Kugland, 
eight ;  in  the  Middle  Atlantic  States,  nine ;  in  the  South  Atlantic  States,  eleven  ;  in  the 
Gulf  States, eight ;  in  the  Lower  Lake  region,  five;  in  the  Upper  Lake  region,  nine; 
in  the  Ohio  Valley  and  Tennessee,  eight ;  in  the  Upper  Mississippi  Valley,  eleven  ;  in 
the  Lower  Missouri  Valley,  nine ;  in  Minnesota,  fifteen. 

Hail  fell  at  Troy, N.  Y.,on  the  2d;  on  the  "divide,"  between  Denver  and  Colorado 
Springs,  Colo,,  as  large  as  walnuts, on  the  3d;  at  Jamestown, N.  Y., on  the  7th;  at 
Indianapolis,  luil.,  on  the  7th  and  9th;  at  Spartansburgh,  S.  C.,  Weldon  and  Mount 
Pleasant,  N.  C.,  on  the  8th ;  at  Greensboro,  N.  C,  Rochester  and  Benton  Centre,  N.  Y.,  on 
the  12th;  at  Lunenburgh,  Vt..  on  the  12th  and  30th;  at  Mount  Solon,  Va.,  on  the  21st ; 
at  Poniaria,  S.  C,  on  the  24th;  at  Castalian  Springs,  Tenn.,  on  the  29th.  On  Pike's 
Peak,  Colo.,  rain,  hail,  sleet,  and  snow  fell  frequently,  aud  often  during  the  same 
stomi,  iu  succession. 

HUMIDITY. 

The  percentages  of  relative  humidity  for  the  various  sections  average  as  follows  : 
on  the  Gulf  aud  South  Atlantic  coasts,  .73  ;  on  the  New  England  coast,  .74 ;  on  the  New 
Jersey  coast,  .77;  in  the  interior  of  the  Middle  States,  .fi(5;  in  the  Lower  Lake  region, 
.()o;  in  the  Upper  Lake  region,  .72;  in  the  Ohio  Valley,  Tennessee,  and  the  Mississippi 
Valley,  from  Dubuque  U^  Vicksbnrg,  .60;  in  the  Lower  Missouri  Valley,  .61;  iu  Minne- 
sota, *T4  ;  at  the  Rot kj  -Mountain  statiocs,  (excepting  Pikers  PoeUc,)  .38. 

wija>8. 

The  arrows  upon  chart  No.  II  show  the  prevailing  winds  for  the  month.  As  usual 
they  are  from  the  high  towards  the  low  barometer.  It  is  most  perceptible  in  the  Mis- 
sissippi Valley  aud  westward,  where  the  barometric  gradient  is  the  steepest,  and  no 
etfeot  from  land  and  sea  breezes.  On  the  Atlantic  coast  the  prevailing  winds  have 
been  from  the  north  aud  east.  As  the  high  winds  aud  gales  have  accompanied  the 
movement  of  low  barometers,  they  are  spd^on  of  under  that  beading. 
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The  average  total  atnapflpfcjiric  in<>v«m»Dt,  independent  of  direction,  has  been  as  fol* 
lows  ill  tlie  several  districts:  New  England,  4,180  miles;  Middle  Atl^tic  coast.  7,t560  : 
interior  of  the  Midrlle  Al>lantic  -States.  4,306;  South  Atlantic  coast,  4,5^  ;  6alf  coast, 
5.120;  Ohio  and  Lower  Mississippi  Valleys,  Tennessee  and  the  interior  of  the  Gnlf  and 
Soqth  Atlantic  States,  3,359^,  Lower  Lake  region,  4,963;  Upper  Lake  region,  o,t>7o: 
Upper  Mississippi  Valley,  4,991  j  M\^onri  Valley,  5,386.  ♦ 

NAVIGATION. 

'  <  .  1 

On  Chart  No.  Ill  is  given  a  tnble  of  the  highest  and  lowest  water  marks  daring  the 
month.  The  Red  River  has  continued  falling  during  the  entire  month,  and  wa*^  re- 
markably low  at  its  close,  rendering  navigation  difficult.  The  Lower  Missouri,  Mis- 
sissippi, and  Ohio  Rivers  experience«l  slight  changes,  and  were  loiter  at  the  end  of 
the  month  than  at  the  beginning.  The  Cumberland  at  Nashville  fell  steadily  nntil 
the  22d,  when  it  was  very  low,  but  rose  sixteen  feet  during  the  last  week.  The  only 
freshets  reported  were  in  Southern  New  England,  resulting  from  tke  heavy  rains  of 
the  8th  and  9th. 

TEMPERATURE  OF  WATER. 

Upon  Chart  No.  Ill  will  be  found  a  table  giving  the  maximum  and  minimum  tem- 
peratures, at  the  bottom,  atst-ations  on  the  coast,  lakes,  and  rivers.  The  average  range 
has  been :  in  the  upper  lakes,  11°;  in  Lake  Erie,  12° ;  in  the  Upper  Mississippi,  14^  ; 
in  the  Lower  Missouri,  7°  ;  in  the  Ohio,  15°  ;  on  the  South  Atlantic  coast,  11-  ;  oa  the 
Middle  Atlantic  coast,  7°  ;  on  the  New  England  coast,  7°. 

For  the  pnrpose  of  comparing  the  temperatures  of  water  and  air,  (observations 
made  at  3  p.  m.,  daily,)  the  following  table  of  averages  is  added  : 
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ELECTRICAL  PHENOMENA. 

In  addition  to  thunder-storms  spoken  of  under  previous  headings,'  there  were  strong 
ground-currents  on  the  telegraph-liue  couuecting  Colorado  Springs  with  the  summit 
of  Pike's  Peak,  Col.,  on  the  evening  of  the  1st.  Fiequent  lightning  was  observed 
on  the  same  line  during  the  month.  .On  the  3d  heavy  snow  accompanied  a  heavy 
thunder-storm  on  Pike'j  Peak,  from  which  station  thunder-storms  are  reported  as  hav- 
ing occurred  almost  dail.t.  Thunder  or  lightning,  or  both,  were  more  frequent  in  the 
Southern  and  Western  States,  especially  the  latter,  than  in  other  sections. 

Auroras  were  ol)serVed  iti  the  taost  northern  States ;  that  of  the  14th  at  places  in 
Vermont,  JN^ew  York,  Michigan,  and  Wisconsin  as  an  auroral  arch. 

OPTICAL  PHENOMENA. 

Solar  7iato«.— Those  reported  raqst  fre<5uentlv  are  us  follows:  On  the  4th,  in  Illinois : 
>6th  and  7th,  in  Georgia  and  Maine;  9th,  in  New-York  and  Ohio  ;  17th  and  18th,  ia 
'Georgia  and  Massachusetts  ;  19th  and  20th,  in  Alabama,  Georgia,  Pennsylvania.  New 
Hampshire,  Massachnsetts,  and  Maine;  22d,  in  Maine  and  ^ew  Hampshire;  23d  in 
Kansas,  Nebraska,  and  New  Hampshire  ;  25th,  in  Massachusetts,  Now  Hampshire,  New 
York,  and  Michigan ;  ^th,in  Iowa,  Illinois,  Wisconsin,  Ohio,  Pennsylvania,  and  New- 
foundland ;  28th,  in  Maine  and  Massachusetts;  20th,  in  Maine,  New  York,  Pennsyl- 
vania, and  Michigan. 

Lunar  halos  were  seen  at  more  than  one  station  in  Maine.  New  York,  Indiana,  apd 
Iowa  on  the  25th  ;  in^Gfeongia,  Ohio,  and  Indiana  on  the  26ih  ;  in  Georgia,  South  CaW- 
lina,  and  Pennsylvania  on  tke  97tfa. 

MISCELL.\NEOUS. 

Meteors  have  been  reported  as  seen  in  large  numbers  during  the  first  half  of  t^ 
>month.  and  principally  m  the  Northern  States.  The  dates  upon  which  thev  were  muc 
frequent  are  the  1st,  2d,  3d,  5tli,  6th,  7th, 8th,  9th,  lOth,  1 1th,  12th,  ami  I3th,  particularly 
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the  10th,  in  Floi^da,Texa8,Mi8sonri,Wi8con9in,fowa,MW!ilgAu,  Illinois,  Indiana,  Vir- 
ginias, Pennsylvlinia,  New  York,  New  Jersey,  aad  Maine. 

Earthquakes  were  felt  at  Clifton,  San  Bernadinn  Connty,  C«1.,  during  the  evening  of 
the  3d,  light  shock  from  the  east;  at  the  following  points  in  the  West  Indies  about 
noon  of  the  8th,  bnt  without  any  damage :  Saint  Kitts,  very  heavy  shock,  Antigua, 
sharp  shock,  and  Saint  Thomas,  smart  shock  with  a  long  ■rumbling  before  and  at't^r  ; 
at  El  Monte,  Los  Angelos  County,  Cal.,  on  the  20th,  rumblings  of  distant  earthquake 
heard  ;  on  the  24th,  mutterings  in  the  ground  during  the  morning ;  on  the  25tb,  mut- 
terings  at  intervitls  during  the  morning. 

The  water  in  Iiake  Cbamplain,  at  West  Cbailotte,  Vt.,  has  heen  two  feet  above  the 
August  average.  ■ 

At  Marquette,  Mich.  ,  out  of  ninety-three  observations  ma^e  upon  the  rise  and  fall 
of  the  surface  of  rthe  water  in  the  lake,  it  act^d  with  tb©  barometer  forty-one  times 
and  contrary  to  it  fifty-two  times. 

published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig,  Gen.,  (Bvt  Ae^iffd,)  Chief  Signal-Officer,  U.  *'.  A. 
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MONTHLY  WEATHER  REVIEW^  SEPTEMBER,  1874. 

War  Department,  Office  of  the  Chief  Signal-Officer, 
■  Division  of  Telegiums  and  Keports  for  the 

Benefit  of  Commerce  and  Agriculture. 

introductory. 

The  Monthly  Wfeather  Review  for  September  is  based  upon  reports  from  442  stations, 
classified  principally  as  follows  : 

Canadian  Meteorological  Service 14 

United  States  Army  Signal-Service 92 

United  States  Army-Surgeons 45 

United  States  Naval  Hospitals 5 

Volunteer  Observers 286 

Together  with  numerous  extracts  from  logs  of  vessels.  Destructive  storms  have  no^ 
been  numerous ;  the  single  prominent  exception  was  No.  XIII,  which  was  only  destruc 
tive  in  its  passage  from  Florida  to  North  Carolina. 

The  weather,  in  general,  for  the  month,  has  been  marked  only  by  th0  not  unusual 
features  of  droughts  in  some  portions  of  the  country,  while  other  portions  have  expe- 
rienced unusually  heavy  rains.  These  latter  regions  ftre  woll  shown  by  the  heavily- 
shaded  spots  on  Map  No.  Ill,  in  Texas,  the  Missouri  and  Mississippi  Valleys,  and  the 
Middle  Atlantic  States.  Portions  of  Ohio,  Indiana,  and  Illinois  still  continue  to  report 
a  deficiency  of  rain-fall,  thus  prolonging  the  dry  season  in  th^t  region,  to  the  great 
detriment  of  agriculture. 

BAROMETRIC   PRESSURE. 

1.  In  general.-^ThQ  general  distribution  of  barometric  pressure  is  seen  from  the  iso- 
bars on  Map  No.  II,  where  it  appears  that  the  highest  average,  30.10,  perta4ns  to  the 
Middle  Atlantic,  between  Capes  Hatteras  and  Cod,  whence  the  pressure  steadily  dimin- 
ished to  29.90  in  Dakota.  The  mean  29.90  for  the  southern  end  of  California  seems  low 
for  that  region. 

2.  Are€i8  of  low  barometer. ^-The  tracks  pursued  by  the  areas  of  low  pressure  are  given 
on  Map  No.  I ;  further  details  are  found  in  the  following  pamgraphs.  It  will  be  seen 
that  these  have,  as  in  previous  years,  been  frequently  pasheA  far  to  the  west  and 
north,  but  that  the  better-developed,  severe  cyclones  Nos.  1,  III,  IV,  V,  and  XIII  have 
phrsued  tracks  differing  but  little  from  their  normal  oourieft- 

Storm  No.  I.  This  small  but  well-marked  cyclonic  depresfrien  became  first  apparent 
on  the  Ist,  near  Nova  Scotia,  but  kept  to  the  eastward  af  that  province,  and  passed 
beyond  Cape  Breton,  without  being  accompanied  by  high  winds  on  the  land  as  far  as 
reported.  In  its  earlier  course  during  the  latter  part  of  August ,  this  storm  may  have 
passed  near  and  to  the  northeast  of  the  Bermudas. 

No.  II.  This  depression  moved  eastward  over  Lake  Superior  to  the  Gulf  of  Saint 
Lawrence,  followed  by  an  area  of  high  barometer  and  geoeoUly  accompanied  by  rain 
iu  the  Lower  Lake  region  and  Saint  Lawrence  Valley.  While  this  disturbance  was 
central  over  the  Gulf  of  Saint  Liawrence,  on  the  3d,  a  belt  of  notable  contrasts  of  tern- 
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perature  extended  from  Iowa  to  New  England,  and  severe  gales  were  reported  in  East- 
ern Massachusetts,  followed  by  rapidly-falling  temperatures. 

No.  III.  The  brisk  iftid  high  northeast  winds  that  prevailed  on  the  3d  on  the  western 
coast  of  Texas,  appear  to  have  been  connected  with  the  presence  of  a  baroinetnc  de- 
pression in  Northern  Mexico,  and  which  may  originally  have  entered  tlirit  conutry  from 
the  Pacitic  coast,  as  the  barometer  was  below  the  average  in  Southern  California  dar- 
ing the  preceding  day.  If  a  detinite  central  area  of  depression  existed  on  the2<l  and 
3d  in  Mexico  and  Texas,  its  location  must  have  been  approximately  as  given  on  the 
chart.  The  cyclonic  character  of  the  disturbance  on  the  4th  is  not  well  shown  by 
our  observations,  but  may  reasonably  be  inferred  from  the  severity  of  the  gale  which 
r.iged  on  the  4th  and  5th  from  Galveston  southward,  and  which  resulted  in  a  large  de- 
struction of  property  along  that  coast.  The  barometric  disturbance  undoubtedly  spent 
itself,  in  great  ]>art,  in  Central  Texas,  where,  however,  the  depression  continued  during 
the  7th,  and  on  the  8th  the  existence  of  a  storm-centre  in  the  interior  of  Kansas  be- 
came evident.  This  depression  then  continued  its  course  northward  to  Manitoba, 
which  it  passed  on  the  10th. 

No.  IV.  While  the  severe  storm  mentioned  in  the  previous  paragraph  was  moving 
northward  into  Texas,  a  similar  and  better  developed  cytlone  was  pursuing  an  almost 
parallel  course  about  1,500  miles  to  the  ejistward.  The  published  weather-maps  of  the 
morning  of  the  7th  show  the  existence  of  this  storm  a  short  distance  southeast  of  Nova 
Scotia.  Its  previous  history  has  been  trace<l  by  means  of  the  published  logs  of  ocean- 
vessels,  from  which  it  appears  that  duriug  the  5tii  the  storm-centre  passed  a  short  dis- 
tance southwest  of  the  Bermudas,  where  the  gale  was  quite  severe ;  and  on  the  6th, 
recurved  on  its  northward  track,  and  that  as  early  as  the  2d  instant  its  force  was  felt 
by  a  vessel  in  latitude  28^  10'  and  longitude  55°  38'.  The  track  given  on  Chart  No.  1 
may  be  regarded  as  a  first  approximate  determination  of  its  course,  which,  on  the  after- 
noon of  the  7th,  passed  over  Cape  Breton  Island.  The  lowest  depression  observed  at 
Cape  Breton  was  28.75,  which  correspon<ls  with  the  figured  reported  from  ocean-ves- 
sels, by  many  of  which  the  hurricane  wind  was  described  as  being  one  of  the  most 
severe  ever  experienced. 

No.  V.  The  cyclone  No.  IV  was  immediately  followed  by  No.  V,  which  passed  nearly 
midway  between  Cape  Hatteras  and  the  Bermudas  on  the  9th,  producing  high  winds 
on  the  North  Carolina  coast.  The  path  of  this  depression  remained  persistently  some 
distance  east  of  the  Atlantic  coast,  but  its  centre  must  have  passed  quite  near  Cape 
Breton  on  the  morning  of  the  11th. 

No.  VI.  This  depression  was  preceded  by  rain  and  low  barometer,  with  southerly 
winds  in  Oregon  on  the  10th.  It  was  itself  first  well  defined  on  the  afternoon  of  the 
11th,  when  it  was  central  in  Minnesota.  The  cold  northwesterly  winds  that  folio wetl 
in  its  rear  gave  rise  to  numerous  rain-arej^  from  Missouri  to  the  Upper  Lake  region, 
while  ihe  barometric  depression  moved  rapidly  northeastward  over  Lake  Superior 
and  beyond  our  station. 

No.  VII.  The  origin  of  this  depression  during  the  13th  appears  to  have  been  similar 
to  that  of  area  No.  Ill,  the  barometer  having  been  reported  quite  low  duiing  the  11th 
in  Southern  California,  and  the  existence  of  a  depression  in  Northern  Mexico  and 
Western  Texas,  on  the  12th  and  13th,  may  bo  inferred  from  the  prevailing  winds. 
This  depression  was,  however,  but  very  feebly  marked,  as  it  moved  eastward,  and 
became  more  or  less  marked  by  the  influence  of  depression  No.  VHI  to  the  northward. 
On  the  afternoon  of  the  15th,  however.  No.  VII  became  distinctly  separate  from  No. 
VIII,  and  on  the  morning  of  the  16th  was  central  in  North  Carolina,  wliile  northeast 
winds  and  heavy  rains  extended  from  that  State  northeastward  to  New  England.  The 
further  history  of  this  disturbance  becomes  very  interesting,  from  the  fact  that  an 
ijknexpectedly  large  area  of  high  barometer  moved  into  the  Gulf  of  Saint  Lawrence, 


whence  a  stream  of  air  flowed  steadily  for  over  three  days  from  the  northeast  along 
the  Middle  and  East  Atlantic  coasts,  bringing  cloud  and  rain  to  all  that  region  and 
cauFing  the  barometric  depression  to  dwindle  away  and  disappear  as  it  moved  north- 


westward  into  Central  New  York.  The  rains  of  the  15th,  16th,  and  17th  ende<l  the 
drought  which  had  prevailed  for  six  weeks  on  the  Middle  and  East  Atlantic  coasts. 

No.  VIII.  This  depression,  of  which  but  slight  and  uncertain  traces  are  visible  pre- 
vious to  the  afternoon  of  the  13th,  moved  eastward  into  Upper  Canada,  where  it  was 
lost  sight  of  on  the  15tli. 

No,.  IX.  The  low  barometric  pressure  that  prevailed  on  the  14th  and  15th  from  Cali- 
fornia to  Texas,  was  probably  the  initiative  of  a  disturbance  that  was  central  on  that 
day  in  Montana  and  on  the  16th  in  Dakota,  whence  it  slowly  moved  into  Manitoba, 
and  thence  apparently  eastward. 

No.  X.  This  depression  developed  slowly  in  Kansas  and  Northern  Texas  on  the  I6th 
and  17th,  and  was  well  defined  on  the  18th,  as  it  passed  eastward  over  the  Lower 
Missouri  Valley  into  Illinois.  On  this  day  occurred  the  lowest  barometer  during  the 
month  in  Kansas,  New  Mexico,  Colorado,  &c.  In  the  southeastern  portion  of  Iowa 
and  the  adjacent  x)ortious'of  Illinois  and  Missouri  the  wind  and  rain  on  the  18th  were 
exceedingly  severe,  and  much  damage  was  reported.    The  course  of  this  storm-centre 
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then  turned  northward  over  Upper  Michigan  into  Canada,  producing  high  southwest 
wind  on  Lakes  Michigan,  Erie,  and  Huron  on  the  19th. 

No.  XI.  Tliis  disturbance  was  preceded  by  a  low  barometer  in  Southern  California 
and  probably  southward  over  Mexico,  but  itself  apparently  had  an  origin  on  the  horder 
of  Texa«  and  Mexico  on  the  '2*2«1,  vn  a  manner  similar  to  that  of  No.  X,  since  it  would 
appear  that  during  the  previous  two  day^  dry  cold  currents  of  air  flowing  southeast- 
ward from  the  extreme  northwestern  part  of  Texas  uuderrau  and  uplifted  the  warm 
air  of  the  plains.  On  the  24th  this  area  of  low  barometer  passed  northward  over 
Indian  Territory,  and  on  the  25th  united  with  No.  XII,  which  had  rapidly  developed 
in  Montana. 

No.  XII.  The  trough  of  low  pressure  that  stretched  during  the  25th  from  Kansas  to 
Manitoba  had,  by  midnight  of  that  day^  contrivctod  to  a  small  area  in  Minnesota, 
which  moved  slowly  eastward  into  Canada,  developing  a  quite  low  central  pressure, 
and  accompanied  by  southerly  winds  and  rain  over  the  Lower  Lakes  on  the  26th 
and  27th. 

No.  XIII.  While  No.  XII  threatened  on  the  26th  to  give  rise  to  a  very  severe  storm 
on  the  lakers,  a  notable  cyclonic  disturbance  moved  northeastward  over  the  Gulf  of 
Mexico,  for  whose  early  history  no  data  have  as  yet  been  received.  Its  existence  was 
tirst  rendered  evident  by  strong  northeast  winds  on  the  Texas  coast  on  the  afternoon 
of  the  25th,  at  which  time  the  central  depression  must  have  been  south  of  Louisiana 
and  possibly  nearer  Yucatan  or  Mexico.  During  the  nights  of  the  27th  and  28th  the 
center  passed  northeastwardly  over  Upper  Florida  to  the  coast  of  Georgia,  pursuing  a 
track  medial  between  those  followed  by  storms  Nos.  VI  and  VII  of  September,  Ir'TS. 
As  the  present  cyclone  passed  along  the  Carolina  coast  on  the  28th,  it  developed  a 
force  that  has  been  very  generally  compared  to  the  hurricane  of  1854.  The  centre  of 
this  storm  passed  a  short  distance  east  of  Charleston  and  west  of  Wilmington  and 
Norfolk,  crossing  Chesapeake  Bay  on  the  morning  of  the  29th  ;  nere  the  violence  of 
the  winds  sensibly  diminished,  while  tiie  barometric  depression  spread  irregularly  in 
various  directions.  After  passing  east  of  the  Now  Jersey  coast  the  storm  seems  to 
have  turned  northward  through  New  England,  and  is  lost  sight  of  on  the  afternoon  of 
the  30ih  at  the  month  of  the  Saint  Lawrence.  The  lowest  reported  barometric  press- 
ures at  points  near  the  track  of  the  storm-center  were  as  follows : 

Cape  May 29. 39  at    4.35  p.  m.,  29th. 

New  York 29.  37  at  11        p.ui.,29th. 

New  Haven...  29.29  at  11.16  p.m.,29th. 
New  London.:  29.24  at  11.35  p.m., 29th. 
Wood's  Hole..  29.31  at    7        a.m., 30th. 

Boston 29. 13  at    4        a.  m.,  30th. 

Portland 29. 05  at   7.35  a.  m.,  30th. 

Eastport 29. 20  at   7        a.m., 30th. 

Father  Point..  28. 94  at    4. 35  p.  m.,  30th. 

The  highest  winds  were:  At  Savannah,  N.W., 36  miles;  at  Tybee  Island,  E.,  60  ;  at 
Charleston,  E.,  51,  and  N.W.,  48 ;  at  Cape  Hatteras,  S.E.,  75 ;  at  Wilmington,  S.E.,  45, 
and  S.W.,  50 ;  at  Cape  Henry,  60  miles. 

3.  Areas  of  high  barometer. — Of  these  areas  the  most  notable  has  been  No.  V,  which 
obtained  its  greatest  development  on  the  18th,  when  it  was  probably  central  on  the 
Gulf  of  Saint  Lawrence. 

No.  I.  This  passed  from  British  America  on  the  1st  southeastward  over  the  lakes  to 
the  Carolina  coast  on  the  3d,  followed  by  storm  No.  II  on  its  northeastern  boundary, 
and  by  the  still  higher  pressure  of  the  next  paragraph. 

No.  II  Is  first  reported  in  Oregon  and  British  Columbia  on  the  2d.  It  moved  south- 
eastward over  Dakota  on  the  3d  to  South  Carolina  and  Georgia  on  the  8th.  Clear,  dry 
weather  accompanied  it  over  the  gi-eater  part  of  the  country,  except  the  Texas  coast, 
during  that  period. 

No.  Ill  Began  to  press  southward,  over  the  Saint  Lawrence  Valley,  on  the  12th,  and, 
after  passing  over  New  England,  disappeared  east  of  Cape  Cod  on  tlie  I5th. 

No.  IV  Was,  apparently,  a  western  division  of  the  same  area  of  cold,  dry  air,  and 
moved  southeastward  on  the  12th  over  Dakota,  disappearing  on  the  14th  over  the 
Lake  region. 

No.  V  Appears  on  the  14th  as  a  continuation  of  No.  IV,  and  extended,  on  the  morning 
of  that  day,  over  the  Upper  Missouri  Valley.  It  passed  tljence  eastward  to  the  Upper 
Lake  region  on  the  16th,  where  it  appears  to  have  been  re-enforced  by  further  contri- 
butions from  Hudson  Bay  and  Labnidor,  forming  an  unusually  extensive  area  of  high 
pressure,  whose  centre  warfover  the  Gulf  of  Saint  Lawrence  on  the  18th  and  19th, 
where  the  barometric  reading  averaged  30.70  on  the  morning  of  the  former  day.  The 
influence  of  this  high  barometer  in  producing  continued  easterly  winds  and  rain  on 
the  New  England  and  Now  Jersey  coasts  from  the  15th  to  the  20th  has  already  been 
alluded  to. 
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No.  VI.  The  extensive  area  of  low  prefisure  prevailiDg  over  the  Lake  region  on  the 
IBth  aud  19th  seems  not  oDly  to  have  drawn  from  the  northward  and  eastward  tb«  air 
that  produced  the  high  barometer  of  the  preceding  section,  but  also  induced  a  flow 
from  the  south  and  west  that  gave  rise  to  No.  VI,  whose  existence  may  be  traced  from 
the  Ohio  Valley  on  the  morning  of  the2l8t,  backward  to  Indian  Territory  on  the  I9th, 
and  forward  over  Maryland  on  the  22d  to  the  Middle  Atlantic  coast,  where  traces  of  it 
still  remained  on  the  26th. 

No.  VII.  This  area  began,  like  the  preceding  one,  in  or  near  Texas,  and,  like  it,  ita 
origin  is  attributable  to  the  presence  of  an  area  of  low  pressure,  (No.  XIII,)  which 
existed  on  the  27th  in  the  Gulf  of  Mexico.  Like  it,  also,  the  highest  barometer  at  cen- 
tre moved  eastward,  and  was  not  remarkably  conspicuous. 

ATMOSPHERIC  TEMPEKATURE. 

The  isothermal  lines,  as  given  on  Chart  No.  II,  show  the  average  distribatioo  of  tem- 
perature during  the  mouth,  which  are  supplemented  by  the  small  table,  which  gives  the 
mean  temperatures  for  the  different  geographical  divisions.  The  cool  weather  of 
August  was  gradually  succeeded  throughout  the  Middle  Atlantic  States  and  neii^bbor- 
ing  sections  by  hot  weather,  accompanying  the  drought,  the  influence  of  which  is  not 
fully  seen  in  the  average  temperatures.  The  extremes  of  temperature  reported  frooi 
sections  in  Dakota,  and  adjoining  sections,  have  been  quite  remarkable— very  hot 
southerly  winds  being  reported  during  the  2d  and  9th,  followed  by  frost  on  the  15th. 
Frosts  were  reported  over  extensive  portions  of  the  country  on  the  4th  and  5th  in  New- 
England  ;  on  the  15th  and  16th.  from  Michigan  and  Illinois  to  Dakot.a;  on  the  20th, 
2l8t,  and  22d,  from  Massachusetts  and  Pennsylvania  to  Wisconsin ;  on  the  28th,  29th, 
and  30th,  from  Ohio  to  Kansas  and  Minnesota  ;  besides  these,  frosts  were  reported  in 
portions  of  one  or  two  States  on  the  8th,  10th,  12th,  14th,  19th,  23d,  25th,  26th,  and  27th. 

PRECIPITATION. 

Mai)  ^o.  Ill  gives  the  details  of  the  total  amount  of  rain-fall  for  the  month  over 
the  entire  country,  and  the  accompanying  table  shows  the  districts  in  which  there  has 
been  au  excess  or  deficiency.  Remarkable  rain  falls  occurred  on  the  3d,  4th,  5th,  and 
6th,  in  Texas,  accompanying  storm  No.  Ill,  and  in  Iowa,  Missouri,  and  Illinois,  on  the 
18th,  accompanying  storm  No.  X.  The  heavy  rain-fall  of  the  Middle  Atlantic  Statea 
occurred,  pnncipally,  on  the  16th,  17th,  and  18th,  in  connection  with  storm  No.  VII, 
and  on  tlie  29th  in  connection  with  No.  XIII. 

The  drought  in  the  Middle  Atlantic  and  Southern  New  England  States  closed  on  the 
ir)tb,  after  lasting  about  six  weeks;  that  in  Central  New  York  closed  on  September  3<l ; 
that  in  Tennessee,  Ohio,  and  Indiana,  and  portions  of  Illinois  and  Iowa,  has  been  only 
in  a  slight  degree  abated  by  the  light  rains  in  those  States. 

The  distribution  of  the  number  of  rainy  days  exhibits,  in  some  respects,  a  notable 
contrast  to  the  distribution  of  the  number  of  cloudy  days.  The  greatest  number  of 
rainy  days  is  reported  from  the  Gulf  coast,  especially  Florida  and  Texas,  while  the 
numbers  reported  froui  portions  of  Illinois,  Iowa,  Nebraska,  and  Michigan  are  but  little 
lower.  The  minimum  number  of  rainy  days  for  the  country  ea«t  of  the  Rocky  Biount- 
ains  appears  in  the  interior  of  New  Eu^jland  and  the  basin  of  the  Ohio.  The  number 
of  cloudy  days  is  decidedly  greater  ou  the  Middle  and  East  Atlantic  coasts,  reaching  a 
maximum  in  Maine.  The  region  of  minimum  cloudiness,  averaging  five  or  six  days 
during  the  month,  extends  from  Ohio  aud  Illinois  southward  to  the  Gulf  States. 

RELATIVE  HUMIDITY. 

The  relative  humidity  averages  about  seventy-five  per  cent,  throughout  the  Gulf  and 
Atlantic  States,  and  diminishes  as  we  proceed  iuward  toward  the  Ohio  Valley  to  sixty- 
two  per  ceut.  The  averages  for  the  Upper  Lake  region  are  seventy  or  seventy-five,  and 
for  the  Lower  Lakes  about  two  per  cent.  less. 

PREVAILING  WINDS. 

The  prevailing  winds  exhibit,  in  general,  a  coniplete  accord  with  the  law  according 
to  which  they  should  blow  outward  from  the  regions  of  greatest  pressure.  The  latter 
region  being  off  the  Middle  Atlautic  coast,  we  find  northeast  winds  prevailing  over  the 
South  Atlantic  and  Gulf  States,  but  southerly  wiuds  over  Maine,  Vermont,  and  New 
York.  The  low  barometer  iu  the  Northwest  has  evidently  determined  the  southerly 
courses  of  the  winds  from  Texas  to  the  Upper  Lake  region,  and  has  had  an  equal  influ- 
ence on  the  northerly  direction  of  the  wiuds  prevailing  iu  Western  Dakota.  The  total 
movement  of  the  atmosphere  irrespective  of  the  direction  has  been  a  minimuui  at  Mem- 
phis, and  less  thau  usual,  namely-,  from  fifteen  hundred  to  faur  thousand  miles,  over 
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Kentncky  and  Tenuossee,  and  the  greater  portion  of  the  States  adjoining  these  on  all 
sides.  The  greatest  total  movements,  viz,  from  seven  thousand  to  ninety-five  hundred, 
are  reported  from  the  Texas  and  Middle  Atlantic  coasts.  The  maximum  winds  have 
already  been  mentioned  in  connection  with  the  respective  storms. 

NAYIGATIOX. 

On  Chart  No,  III  is  given  a  table  of  the  highest  and  lowest  stages  of  the  rivers  dur- 
in|^  the  month.  The  fluctuations  have,  in  general,  been  very  slight,  the  greatest  range 
being  that  at  Cairo,  10  feet.  On  the  whole,  the  Missouri  Riven,  the  Ohio,  and  the  Lower 
Mississippi  were  lower  during  the  latter  part  of  the  month  than  at  the  beginning. 
Destructive  freshets  have  nowhere  been  reported,  notwithstanding  the  heavy  local 
rains  reported  iu  the  Lower  Missouri  Valley  and  the  Middle  Atlantic  coast. 

TKMPEHATUKES  OF  WATER. 

The  observed  water-temperatures  have  been  as  follows : 

Surface  Bottom 

niaxiniuni.  minimnin. 

Lower  Missouri  River 72:-  to  79^  51°  to  a')- 

Upper  Mississippi  River 75   to  81  65   to  66 

The  Red  River 90  7,5 

TheOhio  River 75  to  80  60   to  70 

The  Gulf  cojwt 88.5  75 

South  Atlantic  coast • 81   to  8h  72  to  75 

From  Cape  Hatteras  to  Cape  Cod 72   to  81  63   to  70 

Cape  CoU  to  Eastport 53  to  75  49  to  66 

Lake  Erie \ 74   to  81  60  to  67 

Lake  Michigan 67   to  75  50   to  63 

Lake  Superior 63  to  66  43  to  46 

In  general,  it  will  be  noticed  that  the  ranges  of  temperature  are  greatest  iu  the 
Upper  Lakes  and  the  Missouri  River,  and  least  on  the  coast  of  Maine. 

ATMOSPHERIC  ELKCTRICITY. 

1.  Thunder  and  Lightning. — The  diminution  in  frequency  of  thunder  and  lightning 
storms  during  the  latter  part  of  the  mouth  has  been  very  notable.  The  days  of  most 
numerous  local  storms,  covering  the'greatest  extent  of  territory,  appear  to  have  been 
5th,  '^th,  11th,  12ih,  17th,  18th,  and  26th.  By  far  the  greater  number  of  these  storms 
have  occurred  in  the  South  Atlantic  States,  Slississippi  Valley,  and  the  Southwest,  and 
a  much  smaller  number  ii.  the  Ohio  Valley,  Lower  Lakes,  Middle  and  Eastern  States. 

2.  Auroras. — The  auroral  displays  during  September  have  generally  beeu  faint,  al- 
though not  less  numerous  than  usual.  Thev  have  been  noted  on  the  3d,  4th,  6th,  7th, 
8th,  9th,  loth,  11th,  12th,  13th,  15th,  17th,  2l8t,  2:}d,  26th.  27th,  and  30th,  and,  as  in  pre- 
vious months,  the  general  relationship  between  auroras  and  thunder-storms  has  been 
well  marked.  The  only  auroras  reported  from  more  than  one  station  were  those  of  the 
7th,  seen  iu  Maine,  New  York,  Wisconsin,  anel  Dakota.  The 8th,  seen  iu  Dakota,  Iowa, 
and  Michigan.  The  11th,  seeu  in  Maine,  Wisconsin,  Dakota,  and  Iowa.  The  12th, 
seen  iu  Maine,  New  Han»pshire,  Vermont,  Massachusetts,  New  York,  Michigan,  Ohio, 
Indiana,  Tennessee,  and  Dakota ;  and  the  13th,  seen  iu  Massachusetts  aud  Michigan. 

OPTICAL  PHENOMENA. 

1.  Solar  Aa/o«.— Solar  halos  have  been  observed  principally  during  the  latter  portion 
of  the  month.  Those  that  are  reported  by  more  than  one  observer  are  as  follows  : 
On  the  6th,  in  New  Hampshire,  New  York,  and  IVnnsylvauiii.  On  the  21st,  iu  Ohio 
and  Vermont.  On  the  23d,  in  Kansas  and  North  Caroliua.  On  the  24th,  in  Massachu- 
setts, New  Jersey,  Virginia,  North  Caroliua,  Tennessee,  Ohio,  Indiana,  and  Illinois. 

2.  Lunar  halo8. — Lunar  halos  have  also  been  observe<l,  principally  during  the  latter 
portion  of  the  month,  and  as  usual  appear  over  nearly  the  same  regions  in  which  solar 
halos  are  observed;  the  former  are,  however,  mucii  more  fully  reported.  The  halos  re- 
cordeil  by  two  or  more  observers  are  as  follows;  11th,  in  Vermont  and  Indiana  ;  I9th. 
in  Indiana,  Illinois,  and  Iowa ;  21st,  in  Massachusetts,  New  York,  New  Jersey,  and  Ohio  ; 
22d,  in  Louisian.i,  Indiana,  and  Pennsylvania;  23d,  in  Pennsylvania,  Indiana,  Illinois, 
Iowa,  Kansas,  North  Carolina, and  Texas;  24t!i,  in  Vermont,  Pennsylvania,  North  Car- 
olina, Alabama,  Ohio,  Illinois,  Michigan,  Iowa,  Missouri,  and  Nebraska;  25th.  in  Ver- 
mont. Tennessee,  Ohio,  and  Michigan  ;  26th,  in  New  York,  North  Caroliua,  Georgia,  and 
Illinois ;  ^^8th,  in  Vermont,  New  \ork,  and  Mississippi. 
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MISCELLANEOUS  PHEXOMEXA. 

1.  Forest  and  prairie  fires. — The  general  dryness  of  the  countrj'  has  materially  oon- 
tribute<l  to  the  prevalence  of  forest-tires  durinpf  the  lirst  half  of  the  month.  These 
have  been  reported  as  extensive  in  New  Jersey  from  the  12  th  to  the  15th,  and  in  Upper 
Canada  from  the  10th  to  the  IHth.  The  resulting  wide- spread  smoke  and  haze  wa^ 
noted  on  the  followiotr  dates:  on  the  1st ,  2d,  and  3d  in  Maine,  Maj$sachns«^tt:i,  New 
York,  Now  Jersey,  \''irginia,  and  Ohio;  from  the  10th  to  the  15th  inclnsive,  in  Maine, 
Massachusetts,  New  York,  New  Jersey,  Virginia,  Pennsylvania,  Ohio,  and  Illinois. 

2.  Migration  of  birds, — The  northward  flight  of  wild  geese  was  observed  on  the  6th 
in  Colorado ;  l:,'th  and  2id  in  Iowa ;  27th,  in  Kansas.  That  of  wild  pigeons  was  ob- 
served on  the  28th  in  Kentucky. 

3.  Unusually  light  meteoi's  were  observed  on  the  1st,  2d,  3d,  4th,  5th,  6th,  8th.  10th. 
14th,  15th,  2l8t,  'i.Jd.  27th,  29th,  and  30th.  Of  these,  those  of  the  1st,  4th,  Gth,  lOch, 
14th,  and  27th  were  not  reported  from  two  or  more  btations. 

Published  bv  order  of  the  Secretary  of  War. 

ALBERT  J.  MYP:K, 
Brig.  Gen.,  {Bvt.  Assig*dy)  Chief  Sign  at- Offiar,  l\  S.  A, 


Paper  49. 
Table  shoicing  stations  inspected^  by  whom,  and  when  inspected. 
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Table  showing  stations  inspected^  by  tc^omf  and  when  tiwrpec/al— Continued. 


Stations. 


Name  of  inspector. 


Date. 


Mobile,  Ala 

Muut):uiiif ry,  Ala 

Moniit  Washington,  N.  H 

Nashville,  Ttnii 

Nt^w  Uavon,  Conn 

New  I^ndon,  Conn 

Nf  w  Orleans.  La 

NewYork,  X.  Y 


Norfolk,  Va 

Omaha,  N»b 

Oswego,  X.  Y 

Peck's  IJeaoh,  X.  J  . .. 

Perabina,  Dak 

Philmlelphia.  Pa 

Pike's  Peak.  Colo 

Pittsburgh.  Pa 

Portland,  Me 

Portland.  Oreg 

Punta  Kassa,  Fla 

Rochester.  X.  Y 

Saint  Louis,  Mo 


Saint  Paul.  Minn 


Salt  Lake  City,  Utah. 

Sau  Diego,  Cal 

Sandy  Hook,  X.  J  ... . 
San  FYancisco,  Cal  . . . 

Savannah,  (Ja 

Shrevenoit.  La 

Springtleld,  Mass 

Squan  B<'nch,  N.  J 

Toledo,  Ohio 

Vicksburg,  Mi<is 

"Wilmington,  N.  C  .... 
Wood's  Hole.  Mass. . . 

WytheviUe.  Va 

Yankton,  Dak 


First  Lieut  A.  W.  Groely,  acting  signal-officer. . . 

do 

do    

Second  Lieut  Theodore  Smith, acting  signal-officer 

I-lrst  Lieut  A.  W.  Greely,  acting  signal-officer 

do 

Second  Lieuw  D.  J.  Gibbon,  acting  signal-officer  . . 
Second  Lieut.  Thewlore  Smith,  acting  signal -officer 
First  Lieut  A.  W.  Greely,  acting  signal-officer  — 
Second  Lieut  D.J.  Gibbon,  acting  signal-officer. . . 
First  Lif  ut  A.  W.  Oreely,  acting  signal-officer — 
Second  Lieut.  D.  J.  Gibbion,  acting  signal-officer. . . 

First  Lieut  F.  C.  Grugan,  acting  signal-officer 

Second  Lieut  D.  J.  Gibbon,  acting  signal-officer. . . 

do 

First  Lient  A.  W.  Greely,  acting  signal-officer — 

do '. 

Second  Lieut  Theodore  Smith,  acting  signal-officer 
Second  Lieut.  D.  J.  Gibbon,  acting  signal-officer  . . 

do 

First  Lieut  A.  W.  Greely,  acting  signal-officer 

First  Lieut.  F.  C.  Gnigaii,  acting  signal-officer 

First  Lieut  A.  W.  Greely,  acting  signal-officer 

First  Lieut  F.  C.  Grugan,  acting  sifjnal-offlcer 

Second  Lieut  D.  J.  Gibbon,  acting  signal-officer. . . 

do 

do 

do 

do 

First  Lieut  A.  W.Greelj-,  acting  signal-officer  ... 

do 

Second  Lieut  D.  J.  Gibbon,  acting  signal-officer. . . 

do 

First  Lieut  F.  C.  Grugan,  acting  signal-officer 

Second  Lieut  Theo<lore  Smith,  acting  signal-officer 
First  Lieut.  A.  W.  Greely,  acting  signal-officer  ... 
do 


.do 


Second  Lieut  D.  J.  Gibbon,  acting  signal-officer  . . 


Jan.  90-23, 1874. 
Jan.  34-27. 1874. 
Oct  3-4, 1873. 
Jan.  3-6, 1874. 
Oct  29  to  Nov.  3, 1873. 
Oct  22-28, 1873. 
Mar.  11. 12, 1874. 
Jan.  16-19, 1874. 
Nov.  3-12, 1873. 
Mar.  13-23, 1874. 
Dec.  2-5,1873. 
June  16-25, 1874. 
July  6-11. 1874. 
Mar.  30, 31, 1874. 
May  24-26, 1874 
Nov.  11-15, 1873. 
June  6-8, 1874. 
Dec.  18-20,  1873. 
Feb.  25  to  Mar.  2, 1874. 
Aug.  19-22, 1874. 
Jan.  6-9, 1874. 
July  13-17, 1874. 
Mar.  24. 1874. 
Sept  17, 1874. 
May  4, 5,  tf-12. 1874. 
Aug.  6-9. 1874. 
Sept  5-7, 1874. 
Mar.  23, 24, 1874. 
Aug.  12-15, 1874. 
Dec  16-19, 1873. 
Feb.  6-8, 1874. 
Feb.  18, 19, 1874. 
Mar.  25, 28. 1874. 
July  29, 1874. 
Jan.  14-16, 1874. 
Dec  6-9, 1873. 
Oct  14-17. 1873. 
Apr.  7. 1874. 
June  13-15, 1874. 


Paper  50. 


War  Department,  Office  of  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture, 

Washington,  D,  C, ,  1H7 — . 


Serj^eant : 

Observer  SianaU Service^  U.  S.  A., ; 

Sergkant:  Tlie  following  iiiBtnictions  are  furnifibed  for  the  ioformation  and  gnid- 
ance  of  ull  obHorver-sergeantHin  charge  of  sea-coaat  stations  upon  the  signal  telegraph 
line  extending  from  this  OAice  to  the  coast  of  New  Jersey  : 


I.— GENERAL  DUTIES  OF  THE  COAST  SIGNAL-SERVICE. 

Officers  and  enlisted  men,  or  others  of  the  Signal  Service,  employed  upon  soa-coast 
service  at  Light-Houses,  Life-saving  Stations,  or  points  of  observation,  are  charged  with 
the  following  duties : 

First.  To  make  direct  to  the  Chief  Signal-Officer,  for  the  information  of  the  War, 
Treasury,  or  Navy  Department,  reports  of  all  occurrences  of  important  interest  to  any 
service  of  the  United  States. 

Second.  To  rejiort  especially  all  meteoric  changes  and  indications  of  approaching 
storms. 

Third.  To  display,  note,  and  exchange  all  necessary  i^ignals. 

Fourth.  To  maintain  necessary  official  communication  along  the  coasts  between  the 
different  Kcrvices,  and  between  the  different  coasts  and  Washington. 

To  enable  tlie  officers,  non-commissioned  officers,  or  enlisted  men  of  the  Signal  Serv- 
ice to  render  with  the  greatest  promptness  the  reports  of  information  required  of 
them,  the  officers  and  employes  of  other  Services  are  requested  to  report  to  them  with 
the  least  delay  all  important  occurrences  coming  within  the  scope  of  the  coast  service. 
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U. — 6TATIOX-CAIX8. 

Signal-Office,  Washingtoa  .•-. , S-  O. 

Cape  Uatteraa H- 

Baltimore , ' Br. 

PbiladeJphia Chi 

LoDg  BraDch U.  S. 

Sandy  Hocik 1 H. 

Sqnan  Beach K. 

BarDegat .' ^    I>i. 

Cape  Henry *      C. 

Norfolk X- 

III.— SIGNALS. 

1.  Wait  a  minute. 
4.  Start  me. 

7.  Are  you  ready  f 

8.  Busy  on  other  wire. 

9.  Test. 

13.  Do  you  understand  ? 
18.  What>  trouble  f 
27.  Adjust  your  magnet. 
134.  Who  is  writing? 

Operators  must  in  all  cases  give  way  for  the  signal  9. 

IV.— TELEGRAPHIC  REGULATIONS. 

1.  Each  operator  will  have  a  private  signal,  (generally  the  initial  letter  of  hiB  name,) 
which  must  be  given  after  the  "  O.  K."to  all  telegrams  received  or  sent. 

2.  Before  opening  the  circuit,  each  operator  must  carefully  adjust  his  relay  and  be 
certain  that  no  other  person  is  using  the  line. 

3.  All  calls  must  be  answered  promptly. 

4.  The  order  iu  which  the  several  stations  shall  occupy  the  wire  for  the  transmissioQ 
of  reports  and  other  business  will  be  indicated  by  the  Sergeant  in  Charge  of  the  station 
at  this  Office. 

The  Sergeant  will  also  have  general  supervision  over  the  whole  line,  and  his  orders 
given  by  proper  authority  will  be  obeyed  at  all  stations  upon  it. 

Struggling  for  the  circuit  will  not  be  permitted.  Each  man  must  take  bis  regular 
turn  in  sending  reports. 

5.  An  operator  will  be  on  duty  daily  at  each  station  from  7  a.  m.  until  receipt  of 
"  Good-night "  from  this  Office.  At  stations  where  the  Sergeant  has  an  Assistant,  the 
hours  of  duty  will  be  equally  divided  between  himself  and  assistant,  and  so  arranged 
that  the  night-work  shall  be  done  alternately. 

6.  Messages  for  transmission  must  be  written  on  Blank  No.  2. 

7.  The  date  and  time  at  which  a  message  is  received  for  transmission  must  in  all 
cases  be  plainly  written  by  the  receiver  upqu  the  margin  of  the  message. 

8.  The  following  rules  must  be  observed  in  couuting  words  in  all  messages:  All 
words  will  be  counted,  except  the  date  qm^  place  at  which  the  message  is  filed,  \amea 
of  cities  and  places,  when  ijsed  to  designate  such  cities  or  places,  will  be  counts  as  one 
word— for  example:  New  Orleans,  New  York,  West  Troy.  Words  connected  by  a 
hyphen,  as  found  in  Webster's  Dictionary,  will  be  counted  as  one  word.  Examples: 
To-day,  Rail-road,  Head-quarters,  Aid-de-camp. 

Names  of  persons  and  places,  when  given  to  things,  must  be  counted  according  to  the 
number  of  distinct  words  in  each.  Examples— Names  of  steamers :  "  Isaac  Newton," 
two  words;  "  Maid  of  the  Mist,"  four  words.  Names  of  hotels :  "  Burnett  House,''  two 
words ;  "  United  States  Hotel,"  three  words. 

When  there  are  prefixes  to  surnames,  such  as  Van,  Mac,  or  >Jc,  Saint  or  St.,  &c  ,  the 
whole  name  is  to  be  counted  as  one  word. 

9.  Every  message  sent  by  telegraph  must  be  checked  at  the  end  with  the  nuihber  of 
words  it  contains. 

10.  The  receiving  operator  will  count  the  number  of  words  in  each  message  received, 
and  assure  himselftbat  it  agrees  with  the  check  of  the  sending  operator  before  giving 
his  "  O.  K. ' 

11.  Messages  may  be  shown  to  the  senders  or  receivers  upon  personal  application,  or 
to  a  third  person,  upon  their  written  order,  and  they  may  be  allowed  to  make  copie*  of 
the  messages;  but  in  all  cases  the  sender  or  receiver,  or  the  signature  to  the  order^ 
must  be  well  known  or  fully  identified  by  the  operator. 

12.  Care  must  be  taken  in  preserving  and  filing  away  messages  which  have  been 
transmitted,  in  order  to  make  reference  thereto  easy  and  expeditipus. 
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13.  The  Sergeant  ID  Charge  of  the  Long  Branch  office  mast  test  wires  daily  and  ascertain 
the  location  of  any  interruption  to  the  circuit,  and  give  directions  for  making  necessary 
repairs,  and  will  have  immediate  supervision  over  the  line  from  Sandy  Hook  to  Baruof- 
gjat.  Observers  at  intermediate  stations  will  report  to,  and  promptly  obey  any  instruc- 
tions from,  him  in  reference  to  this  duty.  All  necessary  repairs  must  be  made  with  as 
little  delay  as  practicable. 

14.  Observers  at  terminal  stations  will  be  held  strictly  responsible  for  the  good  con- 
dition of  their  batteries,  which  must  never  be  wholly  taken  down,  but  cleaned  and 
renewed  by  sections. 

15.  All  messages  must  be  transmitted  precisely  as  they  are  received.  No  abbrevia^ 
tions  will  be  used. 

IG.  Observers  will  use  extra  caution  in  the  transmission  of  proper  names.  The  names 
must  be  written  slowly,  and  double  the  usual  space  made  between  the  initials. 

17.  In  working  with  inexperienced  operators,  the  words  must  be  written  slowly  and 
plainly,  aud  the  sender  assured  that  the  message  is  understood. 

18.  When  calling  an  office,  the  office  calling  will  sign  the  office-signal  at  short  inter- 
vals. 

19.  Wheu  leaving  the  office  temporarily,  or  for  the  night,  the  main  line  will  be  cut; 
off  from  the  instrument.  This,  however,  must  never  be  done  without  examining  the 
switch  or  cut-off,  to  be  sure  that  the  circuit  is  complete  through  it. 

20.  The  ground-wire,  at  intermediate  offices,  must  never  be  used,  except  in  cases  of 
breaks  in  the  wire,  and  then  only  long  enough  to  enable  an  office  to  do  the  business  in 
hand,  after  which  it  must  be  instantly  removed. 

21.  The  ground-wire  must  never  be  used  as  a  protection  against  lightning.  During 
thunder-storms  the  main  wire  should  be  securely  cut  off  from  the  instruments. 

22.  A  copy  of  each  message  received  must  be  kept  and  forwarded  weekly  to  the  Cen- 
tral Office  with  Form  B. 

23.  A  receipt  must  be  obtained  for  every  message  delivered,  which  will  be  kept  for 
future  reference,  and  the  time  of  delivery  noted  thereon.  Proper  receipt-books  will  be 
furnished  by  this  Office. 

24.  A  careful  estimate  of  articles  required  for  the  succeeding  quarter  must  be  made 
with  the  report  for  the  last  month  in  the  quarter  for  which  the  office  has  been  supplied. 

25.  All  instruments,  relays,  keys,  switches,  or  parts  of  the  same,  refuse  zinc  or  copper 
from  batteries,  and  other  property  not  in  use,  must  be  reported  quarterly  at  the  time 
of  making  requisition  for  supplies,  stating  number,  kind,  quantity,  and  condition  of 
each. 

26.  Information  will  in  no  case  be  given  to  persons  not  clearly  entitled  to  receive  it, 
concerning  any  message  passed,  or  designed  to  patis,  over  the  wires. 

27.  Observers  and  Assistant  Observers  are  prohibited  from  giving  copies  of  messages 
or  written  statemeuts  relating  thereto  without  authority  from  this  Office. 

28.  A  weekly  report  will  be  made  from  each  station  of  the  amount  and  nature  of 
repair:^  on  that  portion  of  the  line  at  or  near  the  station. 

v.— GENERAL   INSTRUCTIONS. 

1.  In  making  the  regular  meteorological  observations  at  the  sea-coast  stations,  the 
Sergeant  in  Charge  will  always  note  the  character  of  the  ocean-swell  and  the  direction 
from  which  it  comes,  and  will  add  the  same  to  his  telegraphic  reports,  using  the  words 
'*  Heavy,"  **  Long,"  and  "  Light,"  as  the  case  may  be.  When  the  direction  from  which 
the  swell  is  moving  is  the  same  as  that  of  the  surface-wind  given  in  the  body  of  the 
report,  no  record  will  be  made  of  it ;  but  when  it  varies  from  this  the  direction  will  be 
given  at  each  telegraphic  report.  Great  care  must  be  taken  in  making  and  reporting 
these  observations,  and  the  usual  record  of  them  will  be  kept  on  Form  4,  for  file  in  this 
office. 

2.  A  general  report  will  be  made  by  telegraph,  daily,  at  6  p.  m.,  to  the  Chief  Signal- 
Officer  by  the  Sergeant  in  Charge  of  each  sea-coast  station,  unless  he  Is  otherwise 
instructed.    This  report  will  contain  : 

First.  A  statement  of  the  number  of  vessels  of  each  class  noted  by  the  Sergeant  as 
passing  within  sight  of  the  station  during  the  preceding  twenty-four  hours,  with  the 
direction  in  which  they  were  going. 

Second.  Names  of  vessels  with  which  communication  has  been  held  during  the  day, 
and  the  name  of  code  used. 

Third.  Number  of  wrecks  or  other  marine  disasters,  with  names  of  vessels,  number 
of  crew,  number  saved,  nature  of  cargo,  and  condition  at  time  of  report,  and  such  other 
specilic  information  as  may  be  necessary  for  the  full  information  of  the  Departments  at 
Washington. 

Fourth.  All  unusual  occurrences  affecting  the  interests  of  the  United  States  or  the 
duties  of  the  Navy,  Treasury,  or  War  Departments,  with  source  of  information. 

Fifth.  All  unusual  atmospheric  phenomena. 

3.  All  shipwrecks  or  other  disasters  occurring,  or  about  to  occur,  must  be  promptly 
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reported  to  this  Office,  that  information  may  be  given  to  the  proper  anthorities  at  the 
neighboring  cities,  ports,  and  other  places,  to  the  end  that  assistance  may,  if  necessary, 
be  called  for. 

All  reports  of  this  nature  must  be  addressed  to  the  Chief  Signal-Officer,  trho  is 
charged  with  the  proper  comrannication  of  the  intelligence  to  the  DepartmeuU,  and 
they  must  be  authenticated  by  the  signatnre  of  the  Sergeant  in  Charge.  Xecessary 
messages  from  captains,  crews,  or  passengers  of  vessels  in  distrass,  or  official  mes^iagea 
from  any  member  of  the  Military,  Revenue,  the  Naval,  Light-Honae,  or  Life-saving 
Service,  will  be  sent  in  like  manner  to  this  Office,  whence  they  will  bo  forwarded  to  the 
proper  address. 

In  cases  of  need,  the  Sergeant  will  promptly  communicate  information  along  the 
coast  to  other  Life-saving  Stations,  Light-Houses,  and  places  from  which  aid  may.  be 
given. 

4.  Each  Sergeant  must  have  a  thorough  knowledge  of  the  General  Service  and  Inter- 
national Signal-Codes,  and  the  manner  of  using  them  for  actual  work,  and  to  have 
sufficient  knowledge  of  telegraphy  to  send  and  receive  at  a  rate  of  speed  of  not  leas 
than  t^n  words  per  minut'C.  The  Assistant  Observer  will  be  instructed  on  station  in 
these  subjects,  and  be  practiced  daily  in  their  use  until  he  becomes  sufficiently  in- 
formed to  perform  the  station  duty,  in  the  sickness  or  absence  of  tlie  Sergeant. 

In  using  the  flags  of  the  International  Code,  for  practic€f  the  six-foot  flag  of  the  Gen- 
eral-Service Code  will  be  displayed  at  the  top  of  every  hoist,  as  a  distinguishing  i>ignal, 
and  to  prevent  misunderstanding  on  the  part  of  vessels  within  sight. 

Weekly  reports  of  this  instruction  will  be  made  on  Form  30,  and  the  amount  of  pro- 
gress made  by  each  man  clearly  stated  under  the  head  of  *'  Remarks.'' 

5.  "Attention"  signals  or  "Calls"  from  any  paasing  vessel  will  be  promptly  ackno'vrl- 
edged  by  the  Sergeant,  and  all  proper  inquiries  answered.  A  report  of  all  sach  calls, 
inquiries,  and  answers  will  be  made  to  this  Office. 

6.  Ordinary  commercial  and  business  messages  will  not  be  received  for  transmission. 

7.  These  instmctions  are  solely  for  the  official  information  of  officers,  enlisted  men, 
or  others  employed  upon  the  Sea-Coast  Service. 

By  order  of  the  Chief  Signal-Officer  of  the  Army : 

H.  W.  HOWGATE, 
Second  Lieutenant  and  Brevet  Captairij  U,  S,  A.,  Acting  Signal-Officer  and  Amstant. 


Paper  51. 


War  Department, 
Washington  City,  July  30,  I'^TJ. 
Sir  :  The  Secretary  of  War  directs  that  the  following  order  be  substituted  for  the 
previous  memorandum  in  regard  to  the  same  subject,  dated  July  24, 1H74,  which  will 
be  returned  to  the  Secretary. 

ORDERS. 

The  Chief  Signal-Officer  of  the  Army  will  assume  charge,  subject  to  the  direction  of 
the  Secretary  of  War,  of  the  construction,  operation,  and  maintenance  of  the  military 
telegraph  existing  or  to  be  established  in  pursuance  of  the  following  acts  of  Congress  ; 
**An  act  making  appropriations  for  sundry  civil  expenses  of  the  Government  for  the 
fiscal  year  ending  June  30, 1874,  and  for  other  purposes,"  approved  March  3,  1673 :  "An 
act  to  provide  for  the  better  protection  of  the  frontier  settlements  of  Texas  against 
Indians  and  Mexican  depredations,"  approved  June  3,  1874 ;  "An  act  making  appro- 
priations for  sundry  civil  expenses  of  the  Government  for  the  fiscal  year  ending  Jane 
30,  1875,  and  for  other  purposes,"  approved  June  2tJ,  1874. 

The  expenditures  in  connection  with  the  construction,  operation,  and  maintenance 
of  these  lines  must  not  exceed  the  amounts  appropriated  in  the  acts  above  nametl,  and 
the  necessary  escort  and  transportation  will  be  furnished  by  the  miliiary  authorities, 
provided  that,  in  the  judgment  of  the  division  commanders,  the  troops  and  transporta- 
tion can  be  spared  without  detriment  to  the  service. 

The  Chief  Signal-Officer  will  report  mouthly,  in  writing,  the  progress  that  has  been 
made  in  the  construction  of  the  several  lim>s  placed  under  his  charge,  giving  details  of 
the  cost  of  material,  labor,  and  all  other  expenses  incident  thereto,  which  may  be  paid 
from  the  appropriations  for  the  several  lines. 

By  order  of  tlie  Secretary  of  War : 

H.  T.  CROSBY, 

Chief  Clfrk\ 

The  Chief  Signal-Officer  of  the  Armt. 
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Paper  52. 

Washington,  D.  C, 

August  15, 1874. 

Sir:  In  pnrsuanco  of  the  instructions  of  tbe  Honorable  Secretary  of  War, of  which 
a  ccfyty  is  herewith,  you  are  charged  with  the  construction  of  th'fe  telegraph-line  pro- 
vided under  the  "Act  to  provide  for  the  better  protection  of  the  frontier  settlements 
of  Texas  against  Indian  and  Mexican  depredators,"  approved  June  3, 1874. 

You  will  proceed,  in  company  with  Mr.  Van  Duzer,  superintendent  of  construction, 
to  San  Antonio,  Tex.,  and  submit  to  the  general  commanding  the  district  the  project 
of  constrnction  of  the  line. 

You  will  request  such  facilities  for  escort  and  transportation  as  may  be  necessary  for 
a  reconnaissance  of  the  route  of  the  line,  and  will  then,  with  the  least  delay,  proceed 
upon  such  reconnaissance. 

The  reconnaissance  will  be  made  as  rapidly  as  circumstances  will  permit,  and  the 
route  will  be  at  the  same  time  dehnitely  located,  if  this  is  found  possible. 

You  will  Iceep  a  daily  journal  in  writing,  in  which  you  will  note  each  day  the  route 
as  shown  l/y  the  odometer,  the  distances  and  roads  or  route  selected,  the  character  of 
the  soil  and  country  in  their  reference  to  the  erection  df  a  telegraph-line,  the  facilities 
for  procuring  poles,  the  points  from  which  they  can  be  procured,  the  distance  it  will 
be  necessary  to  move  them,  whether  they  must  be  purchased  from  citizens  or  can  be 
had  from  public  lands  by  the  labor  of  troops;  whether  they  can  be  purchased  and 
delivered  by  citizens  upon  the  route,  and  at  what  rates  ;  whether  they  can  be  pur- 
chased standing  and  be  prepared  and  placed  upon  the  route  by  soldiers  ;  at  what  points 
upon  the  ronte  the  depots  fot  wire,  tools,  and  material  for  conBtrnction  for  the  different 
sections  ought  to  be  located  ;  to  what  poinU  in  Texas  these  articles  should  be  shipped 
for  distribution  to  these  depots,  and  generally  such  facts  as  your  experience  and  that 
of  Mr.  Van  Duzer  will  indicate  as  proper  subjects  for  consideration  in  advance  of  the 
actual  work  of  construction. 

You  will  notify  this  Office,  with  as  little  delay  as  possible,  of  the  points  to  which 
material  is  to  be  shipped  in  bulk  to  Texas,  and  of  the  amounts  to  each  one  ;  and  you 
will  re(iuest  that  arrangements  be  made  in  advance  fur  the  transportation  of  tbe  mate- 
rial, which  will  be  forwarded  from  the  points  to  which  shipped  to  the  depots  selected 
along  the  route.  So  soon  as  any  route  or  part  of  a  route  has  been  located,  and  it  has 
been  determin«vl  upon  that  poles  are  to  be  there  provided  by  the  labor  of  troops,  you 
will  request  that  a  working  party,  with  suitable  transportation,  be  ordered  to  report  to 
you,  provided  more  than  one  section  is  to  be  undertaken,  and  will  cause  the  work  of 
procuring  poles  upon  the  route  to  be  at  once  commenced.  If  one  section  only  is  to  be 
commenced,  you  will  need  to  apply  for  escort  and  transportation  only.  It  is  suggested 
that  the  poles  be  distributed  upon  the  route  in  numbers  of  thirty  to  the  mile,  in  piles 
of  seven  and  eight,  at  distances,  by  odometer,  of  one-fourth  of  a  mile  each. 

This  part  of  the  work,  whicti  is  most  likely  to  cause  uncertain  delay,  may  be  com- 
menced on  as  many  sections  as  practicable,  and,  if  necessary,  long  in  advance  of  the 
actual  erection  of  the  line.  It  seems  advisable  that  in  any  country  at  all  dangerous 
these  '*pole  parties"  shoulil  move  by  themselves,  and  with  separate  escorts,  in  advance 
of  the  construction  parties. 

So  soon  as  a  suthcient  portion  of  the  section  route  or  routes  is  thus  supplied,  the  con- 
etruction  parties  should  follow,  either  in  two  divisions,  one  charged  with  making  the 
post- holes,  and  the  other  with  the  erection  of  the  line — or  both  of  these  duties  may  be 
oischarged  by  the  same  party,  if,  on  account  of  dangerous  country  or  other  reasons,  it 
is  considered  desirable. 

By  these  suggestions  it  is  endeavored  to  provide — 

1st.  That  the  cost  of  procuring  poles — by  far  the  most  serious  to  be  done — may  be 
commenced  on  one  or  several  sections  in  advance,  to  prevent  delays  in  construction. 

2<1.  That  the  parties  may  be  so  divided  and  employed  as  to  be  easily  protected. 

3d.  That  each  party  being  charged  with  only  a  special  portion  of  the  work,  and 
each  succeeding  one  finding  all  but  its  specific  portion  already  done,  may  proceed  with 
the  greatest  rapiditj'.  In  very  dangerous  country  it  may  be  that  all  operations  will 
need  to  be  bv  one  party,  moving  under  a  large  escort  and  very  slowly;  but  it  is  proba- 
ble that  such  conditions  will  exist  on  a  small  portion  only  of  the  lino. 

f^o  soon  as  the  final  parties  of  construction  are  fairly  in  the  field  and  portions  of  the 
line  completed,  it  is  desirable  that  telegraphic  communication  be  kex)C  up  between 
the  posts  and  the  working  parties,  and  suitable  arrangements  will  be  made  for  this 
purpose. 

The  information  had  from  the  reconnaissance,  and  obtained  at  headquarters  and  the 
diflerent  posts,  is  expected  to  be  such  as  will  enable  you  definitely  to  advise  this  Office — 

1st.  Of  the  posts  or  places  to  which  supplies  of  material  are  to  be  sent  in  bulk,  and 
the  quantities  to  be  so  sent. 

2d.  Of  the  depots  to  which  you  propose  to  distribute  them  upon  each  section. 
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3d.  Of  the  character  and  quantity  of  material  necessary  to  be  purchased  for  each 
aectiou. 

In  such  report  you  will  consider  as  carefully  as  practicable,  and  in  advance,  every- 
thing which  will  be  required,  exclusive  of  such  articles  as  can  be  had  for  temparary 
use  from  the  Army  supplies.  As  au  instance  of  matters  to  be  considered  ander  tbia 
head,  should  it  prove  absolutely  impracticable  to  procure  poles  for  some  parts  of  the 
route  in  Texas,  it  may  be  necessary  to  ship  sawed  or  other  poles  for  these  portions. 
The  number  to  be  so  estimated  must  of  course  be  the  minimum. 

4th.  Of  the  time  probably  to  be  required  for  the  construction  of  any  one  section, 
of  several  sections,  or  of  the  whole  number  of  sections. 

5th.  Whether  it  will  be  possible  to  complete  the  line  with  the  present  appropriation, 
or  what  parts  of  it  can  be  completed. 

6th.  Of  the  force  of  operators  which  will  ba  needed  after  its  completion,  and  what 
provisions  will  probably  be  required  to  maintain  anH  repair  it  after  completion. 

Upon  all  of  these  questions  you  will  avail  yourself  of  the  thorough  practical  know- 
ledge of  Mr.  Van  Dozer,  and  yon  will  forward  with  your  report  a  report  made  by  him, 
in  which  he  will  include  whatever  subjects  he  may  wish  to  bring  to  the  notice  of  this 
office.  A  detachment  of  non-commissioned  officers  and  enlisted  men  of  the  Signal- 
Service  having  practical  knowledge  of  the  construction  and  working  of  telegraphs,  and 
of  sufficient  force  to  commence  one  section  or  to  permit  to  be  distributed  with  the 
working  parties  upon  several  sections,  will  report  to  you  so  soon  as  you  shall  indicate 
place  and  time  at  which  you  wish  them  to  report. 

You  will  make  monthly  daring  the  continuance  of  this  work  a.  report  of  progress, 
&c.,  giving  also  details  of  cost  oi  material,  labor,  and  other  expenditures,  so  far  as  they 
mav  be  made  by  you,  on  which  will  be  based  the  report  of  this  office  to  the  Secrc^tary 
of  War. 

The  Chief  Signal-Officer  does  not  deem  it  necessary  to  impress  upon  yon  the  need  of 
the  closest  economy,  and  he  relies  upon  your  energy  and  fidelity  to  do  all  it  is  possible 
to  do. 

A  sum  of  money  subject  to  your  order  will  be  placed  with  the  United  States  Treas- 
urer at  New  Orleans,  with  which  to  meet  any  expenses  properly  to  be  charged  to  the 
sum  appropriated  for  the  construction  of  the  line. 

The  (inty  with  which  you  are  charged  is  one  of  the  first  importance,  and  every  sap- 
port  and  assistance  will  be  given  you  that  is  in  the  power  of  this  office  to  render* 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

ALBERT  J.  MYER, 
Brig.  Gcw.,  (Bvt  A88ig%)  Chuf  Signal-Officer  of  the  Army^ 

First  Lieut.  Alt. YN  Caphon, 

Acting  Signal-Officer,  Washington^  D.  C, 


Paper  53. 

Baltimore,  April  6, 1874. 

Sir  :  The  several  questions  upon  which  you  have  desired  my  opinion,  I  have  consid- 
ered with  the  c£lre  demanded  by  their  importance. 

The  questions  are  these  : 

First.  Is  the  act  of  the  •24th  July,  1866,  entitled  "An  act  to  aid  in  the  constroction  of 
telegraph-lines,  and  to  secure  to  the  Government  the  use  of  the  same  for  postal,  mili- 
tary, and  other  purposes,"  constitutional  ?  And  are  the  subsequent  acts  of  lOth  June, 
1872,  and  3d  March,  1873,  also  constitutional  f 

Second.  The  Western  Union  and  other  telegraph  companies  having  accepted  the 
terms  of  the  act  of  24th  July,  1H66,  what  are  the  rights  of  the  Uuit<;d  States  and 
the  obligations  of  the  companies  by  virtue  of  the  satne  f 

I  proceed  to  consider  these  questions  in  their  order. 

The  authority  of  Congress  to  pass  the  act«  in  question  is  under  the  provision  in  the 
eighth  section  of  tbe  first  article  of  the  Constitution  of  the  United  States,  which  gives 
to  that  body  power  "to regulate  commerce  with  foreign  nations  and  among  the  several 
States,  and  with  the  Indian  tribes." 

These  powers,  like  all  others  vested  in  Congress,  unless  they  are  expressly  restricted 
by  some  other  provision  in  the  Constitution,  or  by  their  very  nature,  are  unlimited  in  re- 
gard to  the  subject  with  which  they  deal.  And  it  is  equally  true  that  they  are  intended  to 
continue  as  long  as  the  Government  exists.  This  commercial  clause  was  designed  to 
avert  the  mischief  resulting  from  conflicting  commercial  regulations  by  the  several 
States.  It  is,  we  know,  historically  true  that  such  regulations,  more  than  any  other  one 
cause,  led  to  the  adoption  of  the  Constitution.  Indeed,  the  peace  and  prosperity  of  the 
States  demanded  that  legislation  upon  the  subject  should  be  made  impossible.  The 
end  for  which  the  power  was  vested  in  Congress,  it  was  evident,  could  not  be  accom- 
plished by  the  States.  Their  jurisdiction  extended  only  over  their  respective  limits. 
No  regulation  made  by  them  separately  could  exceed  those  limits.  Commerce,  there- 
fore, with  foreign  nations  and  among  the  several  States  could  only  lie  regulated  by  a 
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power  poaseflsing  general  jarisdictiou.    The  theory  of  the  Constitution — and  all  the 
powers  with  which  Congress  is  clothed  are  in  accordance  with  that  theory— is  that 
every  power  which  could  not  he  exercised  hy  the  States  separately  should  be  ve8te<l  in 
Congress.    The  object  of  the  Convention  was  to  establish  a  government  for  a  great 
nation,  and  was,  of  course,  to  repose  in  it  every  authority  necessary  to  attain  that  re- 
sult, and  to  secure  union  and  harmony  at  home  as  well  as  peace  abroad.    In  relation  to 
the  powers  so  conferred,  the  Supreme  Court  has,  over  and  over  again,  declared  that 
they  are  to  be  construed  as  if  there  were  no  State  governments.    The  constituency  of 
the  General  Government  are  the  people  of  the  whole  country ;  the  constituency  of  the 
State  governments  are  the  people  of  the  States,  respectively.    In  the  language  of  Chief 
Justice  Marshal],  in  the  case  of  McCulloch  r«.  Maryland,  4  Wheaton,  406,  "  If  any  propo- 
sition could  command  the  universal  assent  of  mankind,  we  mi^ht  expect  it  would  be 
this:  that  the  Government  of  the  Union,  though  limited  in  its  powers,  is  supreme 
within  its  sphere  of  action.    This  would  seem  to  result  necessarily  from  its  nature.    It 
is  the  government  of  all;  its  powers  are  delegated  by  all;  it  represents  all  and  acts 
for  all.''    Every  power  incidental  to  those  expressly  granted  is  as  much  granted  as  the 
expressly  granted  power.    And  every  power  not  limited  is  intended  to  exist  during  the 
entire  continuance  of  the  Government.    The  design  of  the  framers  of  the  Constitution 
was  that  it  should  be  fot  all  time,  unless  it  should  be  constitutionally  modified.    Nor, 
in  the  exercise  of  the  incidental  p<>wer8  which  Congress  possesses,  are  they  limited  to 
the  use  of  the  means  known  to  exist  at  the  dato  of  the  Constitution.    Whatever  means, 
therefore,  may  at  any  time,  through  experience,  or  by  the  discoveries  of  science,  or  in 
any  other  way,  be  found  out,  may  be  resorted  to.    To  apply  these  remarks  to  the  sub- ' 
ject  before  me  :  The  matters  to  be  regulated  are,  first,  foreign  commerce  ;  second,  com- 
merce among  the  States;  and,  third,  commerce  among  the  Indian  tribes.    Whatever 
powers  are  incidentaf  to  the  regulation  of  the  first,  are  equally  incidental  to  the  regular 
tion  of  the  second  and  third.     This  seems  to  me  to  be  obvious.    The  term  is  found  in  the 
same  section  and  in  the  same  clause  of  the  Constitution.    Whatever,  therefore,  is  com- 
merce among  the  States  may  be  regulated  by  Congress,  as  well  as  whatever  is  commerce 
with  foreign  nations.    What,  then,  is  commerce,  as  the  term  is  here  used  ?    Is  it  trafiic 
alone,  or  is  it  not  also  intercourse,  and  the  means  by  which  traffic  and  intercourse  may 
be  carried  on  t    If  any  doubt  existeil  upon  such  a  point,  it  was  removed  by  the  decision 
of  the  Supreme  Court  of  the  United  States  in  the  case  of  Gibbons  vs.  Ogden,  9  Wheaton, 
1 .    In  that  case  the  court  said  that  **  Commerce  undoubtedly  is  traffic,  but  it  is  something 
more — it  is  intercourse;"  and  also  said,  "All  America  understands,  aud  has  uuiformly 
understood,  the  word  commerce  tocompreheud  navigation.    It  was  so  understood,  and 
must  have  been  so  understood,  when  the  Coustitutiou  was  framed."    Whether  the  power 
be  exclusively  vested  in  the  United  States,  or  remains  for  any  purpose  in  the  States,  is 
a  proposition  which  I  need  not  examine.    It  is,  however,  I  think,  clear  from  the  opinion 
from  which  I  have  quoted  that  the  judges  who  decided  that  case  thought  that  the  power 
was  exclusive.     Subsequent  decisions  of  the  same  tribunal,  or  rather  the  opinions  of 
some  of  the  judges,  leave  this  point  in  doubt.    But  there  has  been  a  uniform  cuncurrence 
ot  views  upon  this  point — that  where,  under  the  authority  of  the  commercial  clause. 
Congress  has  regulated  to  any  extent  commerce  with  foreign  nations  or  among  the 
several  States,  snch  regulation  displaces  all  existing  similar  or  inconsistent  State  regu- 
lations, and  prohibits  their  adoption  as  long  as  the  congressional  legislation  remains. 
Whatever,  therefore,  is  a  regulation  by  Congress,  and  tends  to  accomplish  the  end  for 
which  the  power  was  given,  must  be  constitutional.    No  authority  claimed  under  a 
Stato  in  confiict  with  it  lias  any  validity.    Nothing  that  a  State  can  do,  by  legislation 
or  otherwise,  can  in  the  slightest  degree  limit  the  power.     In  the  case  already  quoted, 
as  well  as  in  the  case  of  McCulloch  rs.  Maryland,  (4  Wheaton,)  it  was  held  that  the 
question,  what  means  Congress  can  resort  to  to  accomplish  the  purpose  of  any  granted 
power,  is  a  matter  entirely  within  its  discretion.    The  language  of  the  court  in  the 
latter  case  (p.  42\)  is:  ''Let  the  end  be  legitimate;  let  it  be  within  the  scope  ol  tho 
Constitution,  aud  all  means  which  are  appropriate,  which  are  plainly  adapted  to  that 
end,  which  are  not  prohibite<l  but  consistent  with  the  lettei:  and  spirit  of  the  Consti- 
tution, are  constitutional."    This  discretion  belonging  to  Congress,  the  manner  of  exer- 
cising it  is  for  them  to  decide.     The  object  of  the  act  of  24th  July,.  18f5G,  jis  declared  in 
its  title,  is  to  secure  to  the  Government  the  use  of  telegraph-lines  "for  postal,  military, 
and  other  purposes."    The  power  to  establish  post-offices  and  post-roads,  aud  to  declare 
war,  to  raise  armies,  and  provide  naviep,  was  expressly  vested  in  Cougress.    Whatever, 
therefore,  could  aid  in  any  way  the  work  of  the  Army  or  the  Navy  or  the  postal  service, 
is  within  the  discretionary   power  of  Congress.     That  the  telegraph  will  assist  in 
accomplishing  these  results  is  clear.    In  time  of  war  or  of  tlireiitened  war,  rapid  com- 
munication between  the  Government  and  the  Army  may  be  ail-impoi  taut.    And  so  in 
relation  to  the  mails  and  the  Kavy.    It  may  be  vital  that  a  fleet  or  a  ship  should  sail  on 
a  certain  day;  that  any  impediments,  by  violence  or  otherwise,  to  the  trnusniissiou  of 
the  mails  may  be  removed  at  the  earliest  period,  and  this  can  be  best  accomplished 
through  the  means  of  information  furnished  by  the  telegraph.    The  operation,  too,  of 
the  signal  gervice,  the  beneficial  use  of  which  is  now  so  universally  acknowledged 
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cannot  bo  accomplished  by  any  other  mode  than  by  telegraph.  Its  beneficial  nae  de- 
pends upon  the  receipt  in  Washington  of  information  of  the  state  of  the  weather  in  every 
part  of  the  country.  This  information  enables  the  Bureau  to  predict  from  day  to  day, 
with  reasonable  precision,  the  state  of  the  weather  for  the  next  twenty-f 'Ur  boani. 
This  scientific  prediction  may  be  most  important  to  the  commercial  as  well  a«  to  the 
naval  marine  of  the  country.  When  may  a  fleet  or  ship  sail  with  a  reasonable  hope 
that  they  will  encounter  no  extraordinary  perils  from  the  winds  and  wave»f  and  when 
may  they  expect  such  perils  ?  This  knowledge  can  only  be  distributed  tbrongliont  our 
ports  by  telegraph  operat<id  by  the  Bureau  or  controlled  by  it,  so  far  as  its  dispatches 
are  concerned.  That  the  assistance  of  the  telegraph  is  indispensable  to  these  objects 
is  obvious,  and  it  is  equally  obvious  that  the  mode  in  which  this  assistance  is  to  be 
rendered  should  be  placed  in  the  hands  and  under  the  exclusive  control  of  the  Govern- 
ment. This  is  the  purpose  of  the  act  of  1866  and  the  subsequent  acts.  Their  consti- 
tutionality, therefore,  in  my  judgment,  is  free  of  all  reasonable  doubt. 

The  next  question  under  this  head  is,  can  the  United  States  themselves  lay  a  tele- 
graph-line along  the  several  railroads  for  their  own  use  f  To  give  them  the  power  lo  coiii- 
municate  by  telegraph  and  deny  them  the  right  to  establish  a  telegraph-line  seems  to  me 
to  be  simply  absurd.  That  the  railroads  in  the  country  have  been  constructed  for  the 
most  part  under  the  authority  of  State  charters  in  no  manner  affects  the  question.  If 
the  United  States  would  have  had  the  authority,  as  I  think  they  clearly  would,  to  con- 
struct telegraph-lines  over  the  sites  occupied  by  the  railroads,  thej'  cannot  be  deprived 
of  the  right  to  establish  such  lines  over  or  along  the  railroads,  if,  by  so  doing,  they 
in  no  way  injure  the  working  ot  the  roads.  Upon  the  whole,  then,  in  reference  to  the 
question  submitted  to  me,  I  am  of  opinion  that  the  acts  referred  to  of  24th  Jnly,  lr;66, 
10th  June,  1872,  and  3d  March,  1873,  are  constitutional. 

Second.  The  West-ern  Union  and  other  telegraph  companies  having  accepted  the 
terms  of  the  act  of  the  24th  July,  1866,  what  are  the  rights  of  the  United  States  aud 
the  obligations  of  the  companies!  The  act  in  question  conferred  groat  privileges  upon 
the  companies.  It  authorized  them  to  construct  their  lines  through  the  Territories  of 
the  United  States,  and  granted,  them  valuable  portions  of  the  same.  The  rights 
secured  to  the  United  States  are  that  the  telegrams  of  every  Department  of  the  Gov- 
ernment shall  have  priority  over  all  other  business,  and  the  rates  for  such  transmission 
are  to  be  annually  fixed  by  the  Postmaster-General. 

What  those  rates  are  to'be  is  submitted  to  his  sole  judgment.  The  object  of  the  act 
was  to  give  to  the  United  States  the  authority  to  use  the  lines  generally.  No  Iimit«- 
tion  of  the  time  within  which  such  right  is  to  be  exercised  is  provided  for.  Day  or 
night,  aud  at  any  period  of  the  day  or  night,  the  right  may  be  exerted.  Any  restriction 
upon  it  might  be  prejudicial  to  the  interests  of  the  Government,  and  cannot,  therefore, 
be  supposed  to  have  been  intended.  It  may  be  all-important  to  send  commnnicatioos 
to  the  difierent  branches  of  the  Army,  wherever  they  may  be,  at  an  instant's  notice. 
And  so  in  relation  to  iheNavy.  To  give  to  the  companies  theauthority  to  say  when  snch 
communications  shall  be  forwarded  would  be  to  submit  to  them  the  interests  of  the 
Government.    This  could  never  have  been  designed. 

And  upon  no  rule  of  interpretation  can  the  act  be  so  constructed.  That  the  com- 
panies must  have,  if  this  right  is  in  the  United  States,  operators  at  their  sever*!  sta- 
tions, day  and  night,  ready  to  receive  and  transmit  all  governmental  dispatches  that 
may  bo  handed  iu,  is  within  the  general  terms  of  the  contract ;  nor  is  the  inconvsnience 
to  the  companies  occasioned  by  this  obligation  greater  than  that  which  is  oc^iasioued 
the  othcers  of  the  Government.  In  the  Signal  Bureau  some  one  of  the  operators  mast 
be  on  hand  at  all  times  during  the  twenty-four  hours  to  receive  or  transmit  all  dis- 
patches necessary  to  accomplish  the  oluects  of  the  Bureau.  The  sentinels  in  the  Army 
are  to  be  posted  day  and  night.  The  wime  is  true  of  the  watches  in  the  naval  aud 
commercial  marine.  It  is  no  answer,  therefore,  to  the  rights  claimed  by  the  United 
States  that  its  enjoyment  of  tuem  will  cause  trouble  to  the  agents  of  the  companies. 
It  is  a  trouble,  if  trouble  it  be,  which  the  companies  have  agreed  to  assume,  and  a 
trouble,  too,  which  at  times  may  be  vitally  important  to  the  true  interests  of  the  Gov- 
ernment. And  for  this  trouble  the  companies  have  been  well  compensated.  The  privi- 
leges granted  to  them  and  the  property  secured  to  them  are  of  grtat  value,  and  may 
in  truth  be  said  to  be  et-sential  to  their  welfare.  1  am,  consequently,  of  opinion  that 
the  Government  has  a  right  at  all  times,  day  or  night,  to  have  their  messages  trans- 
mitted by  the  companies  who  have  assented  or  may  assent  to  the  act  of  24th  July, 
1866.  I  am  also  of  opinion  that  the  Government  has  a  right  to  drop  their  telegrams  at 
all  intermediate  stations  between  the  place  from  which  they  are  sent  and  the  place  of 
their  ultimate  destination.  The  right  to  transmit  involves  the  right  to  drop,  as  the 
dropping  is  a  practice  well  known  and  used  in  the  transmission  of  telegrams. 

I  understand  that  the  Western  Union  Company  has  been  advised  that  the  rights  of 
the  Government  and  their  own  are  secured  by  the  contract  growing  out  of  the  act  of 
1866,  and  that  the  same  cannot  be  repealed  or  modified  by  the  United  States.  Although 
the  United  States  have  not  attempted  to  exercise  such  a  rights  and  the  question  is  uut 
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before  iiie,  yet  I  (le«3in  it  «lue  to  the  subject  to  say  that  the  idoa  U  foiiiulcd  upon  a  mis- 
ajipreheiisioii  of  the  Constitution. 

The  10th  section  of  it8  tinst  articki  provides  that  "  no  State  shall  pass  any  law  impair- 
ing the  obligation  of  contracts."  But  this  restriction,  by  its  very  terms,  applies  only 
to  State  legislation.  What  Congrt'ss  may  do,  and  is  authorized  to  do,  rests  npon 
grounds  irrespective  of  this  provision.  That  such  is  the  correct  view,  several  Judges 
of  the  Supreme  Court  of  the  United  States  havo  more  than  once  declared  in  ofiicial 
opinions,  and  I  am  not  aware  that  any  judge  of  that  tribuiuil  has  ever  expressed  a 
ditferent  view.  The  only  limitation  n])on  tho  power  of  Congress  is  to  be  found  in  the 
5th  constitutii)nal  amendment,  which  declares  that  "  private  property"  shall  not  "  l>e 
taken  for  public  use  without  Just  compensation."  But  wliat  is  proposed  by  the  Gov- 
ernment in  this  instance  is  not  to  exercise  the  right  of  cmintMit  domain  by  appropriat- 
ing jirivate  property  for  its  own  use,  but  to  insist  that  the  companies  shall  comply 
Avith  their  enga-xements  entered  into  nn<ler  the  autlKuity  of  the  act  of  July  '24,  lHi>(>, 
ami  for  which  they  have  be»Mi  fully  compensated.  But  conceding,  for  argument'  sake, 
that  there  is  a  contract  between  tl>e(n>vcrnmeiit  and  tlie companies  whoassented  to  the 
act  of  l^tJti,  and  that  the  same  is  protected  by  the  constitutional  clause  tirst  referred  to, 
it  is  still  evident  that  the  sau»e  will  not  be  in  any  way  impaired  by  the  Government's  not 
Bending  their  dispatches  through  those  companies,  or  by  c  instructing  a  telegraph-line 
for  itself.  As  to  tlie  lirst,  the  Government  h;is  not  agreed  to  send  their  telegrams  by 
tlie  companies.  They  have  only  reserved  the  right  to  do  so.  They  may,  tlicrefore, 
iKit  send  any,  or  only  a  portion,  of  their  dispatches  as  th-y  may  think  best. 

Secondly.  By  constructing  a  line  f<u'  itself,  running  near  or  in  juxtapositioiy  with  the 
existing  lines,  they  will  not  violate  any  such  sujiposed  contract.  The  States  may  au- 
thorize competing  railroads,  or  canals,  t)r  bridges.  The  (pi-stion  of  the  right  in  the 
latter  instance  was  <leeided  in  favor  of  the  right  by  the  Sin»reme  Court  of  the  United 
States  in  the  case  of  the  Charles  Kiver  Bridge  rn.  Warren  Brnlge,  11  Peters,  7^M.  If  a 
State  hiUM  the  authority  here  adjmlge«l,  a  fortiori  have  the  Unit«;d  States.  1  am,  there- 
fore, clearly  of  the  opinion  that  the  Government  niay  c«mstruct  a  lim?  of  its  own,  and 
transmit  all  messages  which  it  may  have  occasion  to  transmit,  and  that  the  same  will, 
ill  no  respect  whatever,  interfere  with  any  right  of  the  existing  c(nnpanies. 
1  remain,  with  regard,  your  obedient  wervant, 


Bvt.  Brig.  Gen.  .Ai.hkut  J.  Mvkk. 

ihivf  ^s'njiKil-dlfiver,  U'ashiugton,  D.  C. 


in:vEin>Y  johxson, 

Abniiitaut  AtlorNf'if-dfmral. 


Papkk  r.4. 


AX  ACT  to  protrt't  hru's  ni'  t«tju«iil>l«  constnicfril  or  uh«'(1  by  tli«-  I'uiti-d  Srates  from  lualiciou.H  injury 

auil  uUwtnu'tii)U.  ' 

Be  it  cnrifffd  Inj  the  Sruafr  and  Ifoune  of  Ktprtsicntfifinfi  of  ttie  f'uitcd  States  of  America 
in  Congrem  as.sntitdf (I, 'VUiit  any  person  or  ]»ers<uis  n\  ho  shall  willfully  or  maiiciously  in- 
jure or  <lestroy  any  of  the  Wiuks  or  property  or  miterial  of  any  telegraphic  line  con- 
structed and  owned,  or  in  process  of  constru<;,fion,  by  tht^  United  States,  or  that  nuiy 
be  hereafter  constnnted  and  owned  or  ocenjiinl  and  controlhMl  by  the  United  States, 
or  who  shall  willfully  or  maliciously  int«'rfen"  in  any  way  with  the  working  or  use  of 
any  such  t'clegraphic  line,  or  who  shall  willfully  t»r  mali<iously  obstruct,  hinder,  or 
delay  the  transmission  of  any  c(Mnmunicati<»n  ovi'r  any  such  telegraphic  line,  shall  be 
deemed  guilty  of  a  misdemeanor,  and,  on  convittion  tlnu*eof  in  .any  district  court  of  the 
United  States  having  Jurisdiefion  of  the  same,  shall  be  punished  by  a  Hue  of  not  less 
than  one  hundred  nov  more  than  one  thousand  dollars,  or  with  imprisonment  for  a 
t«a*Tn  not  exceeding  thre«'  years,  or  with  both,  in  the  diseietion  of  the  court. 

Appnived,  June  23,  1H74. 


Papkk  55. 


Ofi'ick  of  tiik  Chikk  Signal  Okfickh, 

October  20,  1H74. 
Siu:  Immediately  upon  tlie  receipt  of  the  Hrst  reports  received  from  our  observers 
relative  to  the  aurora  of  the  evening  of  the  7th  of  April.  1^74,  it  became  evident  to  me 
that  certain  featuresof  that  exhil>ition  wj'reof  exceptionally  great  interest,  and  would, 
if  properly  investigate4l,  j)rove  t>t  importance  in  elucidating  some  obscure  pciints  as  to 
the  origin,  nature,  and  mcteon>logical  relations  of  auri>ral  phenomena  in  general. 

I  accordingly  began  diligently  the  work  of  colle(;ting  such  data  as  the  Ottice  was 
daily  receiving,  and  while  engaged  ui>on  this  woik  the  Ollice  learned  from  Piof.  H. 
51  w 
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A.  Newton,  of  Yale  College,  that  a  similar  interest  in  this  phenomena  waa  Mi  by  bim, 
and  that  he  desired,  if  possible,  copies  of  such  observations  relating  to  thi^  aurora  as 
the  office  might  come  into  possession  of. 
-  As,  however,  the  answers  to  the  circular  of  inquiry  issued  by  Captain  Howgate,  at 
my  request,  gradually  came  in  from  all  parts  of  the  country,  it  soon  becan»e  evident 
that  the  increasing  mass  of  crude  material  required  careful  analysis,  and  oftentimes 
necessitated  further  correspondence  before  it  could  be  brought  into  a  fit  state  for  sub- 
mission to  yourself  or  Professor  Newton. 

Although  occasional  contributions  of  observation  still  continue  to  be  r^'ceived,  yet 
the  greater  portion  of  the  correspondence  was  concluded  before  the  Ist  of  July,  and  it 
had  become  necessary  to  carry  out  my  original  intention  of  a  detailed  review  aud  analy- 
sis of  the  records. 

As  I  have  not  yet  been  able  to  bring  this  tedious  work  to  a  satisfactory  conclusion,  I 
take  the  liberty  of  presenting  to  you  this  preliminary  report,  in  order  that  yon  may 
assure  Professor  Newton  that  his  request  will  be  complied  with  as  soon  as  p^uwible. 

Before  passing  to  a  brief  description  of  the  material  aud  my  result*,  I  will  take  the 
occasion  to  remark  that  the  future  studies  of  this  kind  would  be  much  facilitated  if 
observers  would  in  general  record  the  appearances  of  an  aurora  simultaneously,  say 
at  every  quarter  or  half  hour,  or  every  t^en  minutes  of  Washington  time. 

1.  The  material  received  by  me  consists  of  reports  from  71  stations,  distributed  as 
shown  on  the  accompanying  map,  and  which  may  be  summarized  as  follows: 


«♦„♦«         '  '    No.  of  c*„*^  I    No.  of 


CaDacla |  1      Michigan i  5 

Connecticut 3    i  Minut^sota 3 

Illinois I  3  !   New  Jerw^y » 

Indiana \  1  '|  New  Hampshire I  I 

Indian  Territory 1  ii  New  York '  20 

Iowa I  5  |l  Ohio  2 

Maine |  3i   Pennsylvania 3 

Maryland 1  '1  Vormont |  5 

Massachusetts I  2i    Wisconsin    !  » 


While  many  of  these  reports  are  of  course  meager  and  unsatisfactory,  yet  others  are 
of  sufficient  fullness  to  justify  an  attempt  to  d<?termine  the  parallax,  aiid* therefore  the 
positions  and  dimensions,  of  the  numerous  well-defined  arches  by  which  this  aurora 
was  characterized. 

2.  The  general  appearance  of  the  aurora,  as  seen  at  any  one  station,  was  simply  an 
arch  or  series  of  arches  nearly  parallel  to  each  other,  and  extending  either  from  east  to 
west  or  from  northeast  to  northwest.  In  most  of  the  States  in  the  preceding  list 
there  were  one  or  more  stations  at  which  there  were  visible  from  one  to  funr  or  five 
such  arches,  but  the  most  brilliant  display  was  visible  in  Northern  New  York.  These 
arches  had  in  all  cases  a  slow  movement  bodily  from  north  to  south,  but  occasionally 
halting  and  even  retrograding  in  this  movement,  while  the  light  composing  each  arch 
was  subject  to  very  considerable  fluctuations,  even  to  the  extent  of  temporary  disap- 
pearance, and  was  also  subject  to  a  wave-like  movement  from  east  to  west,  and  the 
reverse.  Perhaps,  however,  the  most  instructive  feature  of  these  arches  was  the  fact 
that,  although  they  generally  shot  over  from  the  east  to  the  west  horizon,  yet  quite 
frequently  they  were  seen  to  begin  in  both  the  east  and  the  west,  and  grow  in  either 
direction  toward  the  zenith,  while  very  often  it  happened  at  western  stations  that  no 
complete  arches  were  observed,  but  only  their  beginnings,  rising  up  like  figures  or  rays 
in  the  east  and  northeast. 

3.  The  display  continued  at  favorably  situated  stations  from  sunset  of  the  7th  to 
sunrise  of  the  8th. 

4.  The  records  of  disturbances  of  the  magnetic  needle  at  such  stations  as  conduct 
those  observations  show  that  the  causes  producing  our  aurora  were  felt,  as  is  so  fre- 
quently the  case,  throughout  the  whole  world. 

5.  The  difficult  work  of  the  identification  of  the  arches  seen  by  the  observers,  and  the 
determination  of  their  heights  aud  distances,  is  not  yet  entirely  completed,  but  there 
is  reason  to  believe  that  these  arches  were  in  reality  nearly  parallel  beams  of  light, 
stretching  from  New  England  to  Michigan  ;  that  they  were  elevated  but  a  few  miles 
above  the  earth's  surface,  and  were  very  numerous,  so  that  rarely  did  two  observers  at 
distant  stations  see  the  same  beams;  it  is  possible  that  the  western,  and  perhaps  also 
the  eastern,  ends  of  the  beams  were  higher  than  the  central  portions. 

6.  Like  several  other  auroras  to  which  I  have  had  occasion  to  call  attention  in  the 
"monthly  reviews,"  so  this  was  associat^jd  with  the  prevalence  of  numerous  thumler- 
storms  south  and  west  of  the  regions  experiencing  the  aurora,  thus  afiordiug  an  addi- 


Google 


Digitized  by  VjOOQ 


37 


H-ftytm.  mtato-umoaiunMn.  wmmwotom.  o  a 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


CHIEF    SIGNAL-OFFICER.  803 

tional  confirmation  of  the  view  that  both  these  forms  of  electric  m  inifentatious  ara 
due  to  the  same  general  cause.  In  the  subsenneiit  part  of  this  report,  I  shall  give 
reason  for  believing  that  the  ultimate  causes  of  atmospheric  electricity  are  the  friction 
of  the  partich'S  driven  by  the  wind  and  the  violent  seismic  changes  going  on  upon  and 
levithin  the  earth,  anil  to  a  less  extent  the  changes  occurrinoron  the  sun  ;  but  that  these 
ultimate  causes  <>f  electric  excitation  can  only  proiluce  their  visible  effects  (the  aurora 
and  th«  lightning)  when  the  atmospheric  conditions  are  favorable. 
I  have  the  honor  to  remain,  very  respectfully,  yours, 

CLEVELAND  ABBE. 
The  Chik.f  Skjnai.-Offickr. 


Paper  56. 
hklvtive  pkessl  kes,  <ir  baiiometkic  gradients. 

In  all  storm-warnings,  the  wind-velocity  is  the  most  im|>ortant  element  to  predict. 
This  can  be  calculated,  not  from  the  absolute  amount  of  depression  in  the  storm-centre, 
but  from  the  relative  depression.  The  greater  the  deficiency  of  prassure  at  any  one 
point,  as  compared  with  the  surrounding  pressures,  it  is  obvious  the  more  powerful  will  be 
the  indraught  thither;  and  hence  the  greater  the  velocity  and  the  danger  of  the  cyclonic 
winds.  It  is  very  desirable  to  approximately  determine,  in  arithmetical  terms,  what 
veh»city  the  winds  will  attain  at  a  station  by  the  difference  of  synchronous  barometer- 
readings  at  that  and  the  neighboring  station.*  This  is  done  by  ascertaining  '*  the  bar- 
ometric gradient,"  as  it  has  been  called.  The  barometric  gradient  numerically  defines 
the  storm's  violence  by  dividing  the  distance  between  the  two  places  given  in  nautical 
miles,  by  the  difference  of  the  synchronims  pressure  observations.t  For  example,  if  the 
distance  between  New  York  and  Washington  be  taken  as  one  hundred  and  eighty-five 
miles,  and  the  respective  barometer- readings  be  30.40  and  29.90  inches,  the  barometrio 
i^adieiit  will  be  <me  inch  in  three  hundred  and  seventy  miles.  It  has  been  ascertained 
by  engineers  that  when  the  barometric  gradients  in  st.orms  are  as  great  as  one  inch 
of  mercury  in  one  hundred  and  seventy  miles,  the  wind  is  high  enough  to  overturn 
many  houses.^  When  the  barometric  gradient  does  not  exceed  one  inch  in  six  hundred 
miles,  such  danger  is  scarcely  ever  to  Ikj  apjirehended.  In  regard  to  vessels  at  sea,  a 
gradient  of  one  inch  in  six  hnndred  miles  will,  however,  sometimes  produce  dangerous 
winds.  During  the  Bahama  hurricane,  in  Octolnjr,  18(i<),  the  gradient  was,  at  one  time, 
one  inch  in  one  hundred  and  fifty  miles,  with  winds  blowing  from  eighty  to  one  hundred 
and  twenty  miles  an  hour.<^  Ttie  extremely  steep  grjulients  occur  in  nearly  all  the 
IP'eat  tropical  hurricanes  and  typhoons.  The  storm-disc  is  of  small  dimensions  within 
the  tropics,  and  the  depression  takes  place  so  rapidly  that  the  surrounding  air  has  not 
time  t-ocome  in  and  restore  etpiilibrium  gradually. 

It  is  of  the  utmost  consetpience,  for  the  guidance  of  any  one  predicting  a  dangerous 
wind  at  any  point  or  station,  to  obtain  an  arithmetical  expression  of  wh^t  constitutes 
a  dangerous  barometric  gradient. 

In  the  Mauritius  gale  of  February  25,  1863,  between  that  island  and  Reunion,  the 
barometric  gradient  appears  to  have  l>een  alxmt  one  inch  in  two  hundred  and  ninety  or 
three  hundred  mibs,  the  wind  blowing  abf>ut  sixty  miles  an  hour.  A  very  instructive 
record  of  the  British  storm  of  August  22,  lc<6H,  6  p.  m.,  shows,  between  Valencia  and 
Liverpool,  a  gra<lient  of  one  inch  in  three  hundred  or  three  hnndred  and  fifty  miles, 
with  wind  velocity  rising  from  forty-five  t4j  sixty  miles  an  hour.||  On  February  1, 1868, 
the  readings  were,  respectively,  :W.16  and  28.40  at  Rochefort,  France,  and  Aberdeen, 
Scotland,  (difference  1.76  of  an  inch,)  and  the  gradient  one  inch  in  three  hundred  and 
sixty  miles.  It  was  f(»llowed  by  a  tremendous  gale  between  the  two  points.  In  the 
European  tem|>est  of  January  7,  1839,  says  Mr.  Stevenson,1[  we  find  a  mean  gradient 
between  B^ra  and  Lismore  of  one  inch  in  two  hundred  aud  eighty  miles,  and  of  one 
inch  in  two  hundred  and  sixty-four  miles  between  Lismore  and  Bell  Rock — slopes  steep 
enough  to  account  for  the  damage  done  to  buildings  and  other  property.  No  doubt, 
had  intermediate  points  of  comparison  been  in  existence,  we  should  have  found  still 
steeper  gradients.  Tropical  storms,  from  their  greater  violence,  might  be  expected  to 
occur  in  <M>niiei*ti(m  with  very  st4M»p  gra*lients,  and  such  appears  to  be  the  case.  Thus, 
on  calculating  that  of  the  Bahama  tempest,  in  September,  18i>6,  we  get  one  inch  in  one 
hundred  and  forty-three  miles,  while,  (luring  the  hurricane  on  the  Malabar  coast,  re- 
corded by  Colonel  Sykes,  the  observations  indicate  a  gradient  as  steep  jis  one  inch  in 

•  See  liaronieter  Manual  of  IJoanl  of  Trado,  London,  hy  K.  H.  Scott,  le7I,  page  '2\  et  neq. 

t  The  "  baniuirtric  jinMheiit"  wan  first  i»roiMM«Hi  by  IhomaM  Steveuaou,  e^q.,  I'.  E.,  iu  a  pap«T  read 
before  tbe  S<  ottish  Meteorological  Society,  June,  lWi7.  See  Society's  Journal  for  January,  l?Ge*,  new 
eerlen,  No.  XVII,  p.  130.  "  ' 

*  .StHJ  paper  of  Mr.  Sievenaon  jnst  referred  to.    Also  Bucban's  Mettjorology,  p.  260. 

I  See  Buchan,  pp.  -jn^-ae?. 

II  See  pp.  9,  10,  ^ou  oibcial  report  of  Captain  Toynb«'e. 

V  StH*  paper  in  Journal  of  Si-olti8b  Meteorological  Society  for  January,  1868,  p.  132. 
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only  fifty  miles.  lu  the  great  Scottish  hurricane  of  January  2 1  and  *24,  l^-,  the  fal- 
lowing invaluable  observations  and  computations  of  barometric  gradients  were  made 
at  Aberdeen  and  Cnlkden,dihtani  sixty-eight  miles.  On  the  23d  the  following  were  the 
changes  :* 


Time. 


Gradient. 


Wind — velocitv. 


9  a.  m '  1  inch  in  167  mile«.  70  mi U-s  an  hour. 

At  noon I  1  inch  in  l.iS  miles.  91  mile>  an  hour. 

1  p.  m 1  inch  in  164  miles.  &0  mile«  an  hour. 

3  p.  m I  1  inch  in  2'^'Z  miles.  (^)  miles  an  honr. 

Midnight I  1  inch  in  fiiil  mik's.  *^4  mileb  an  hour. 

These  figures  show,  in  general,  that  where  the  baronietric  gradient  wa«  about  one 
inch  in  one  liundred  and  seventy  or  two  hundred  miles,  the  velocity  of  the  wind  rose 
to  more  than  ninety  miles  an  hour,  or  the  extreme  hurricane-rate.  There  wore  no  wind 
velocities  reported  from  Aberdeen,  but  it  is  probable  they  were  greater  there  than  at 
Culloden.  The  preceding  statements,  when  combined  with  the  following,  will  afford 
the  rough  arithmetical  approximations  desii-ed. 

The  following  table  shows  characteristic  barometric  gradients  in  somo  of  the  storms 
reported  by  the  Signal-Othce  of  the  United  States  Army  : 

Barometric  gradients  in  cyclones. 


Aug 
^'uv. 
Kov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 

Feb. 
Feb. 
F.b. 
Mar. 
ifar. 
Sept. 
S.pt. 
Sept, 

Jan. 
Jan. 
Mar. 
Mar. 
May 
May 
Au^. 
Auj;. 
Nov. 
Nov. 
Nov, 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 


Dat«. 


2fi.   7.  35  a.  in 

12,  7.  .JSa.  m 

13,  4.  35p.  m 

13,  11  p.  in 
H,  7. 35  a.  ui 
H,    4.  35  p.  in 

14,  4.  ;i5p.  m 
15 

1872. 
3,   7.-35a.m 

12,  4.  85  p.  in 

13.  7.  35  a.  in 
1,  11  p  m 
e,   4.e5p.m 

25,   7.  35  a.  ui 
29,    7.  35a.m 
29.   7.  35  a.  in 
1873. 

15,  7.  35  a.  in 

15,  4.35p.  m 
13.  7.  35  a.  ni 
24,   7.35a.m 

9.   4.  35p.  m 

22,  4.  35p.  uj 

23,  1 1       p.  m 

24,  7.85a.ni 

16,  7.35a.m 
Ifi,  11       p.  ni 

17,  7.35a.m 
17,  7.35a.ni 
17,  4.  35  p.  in 
17.   4.  35  p.  111. 

17,  4.35p.  m 

18,  7.35a.m 


Points*  com  pa  ivil  bctAvftm  wliich  <^ra- 
(Ut'iit  is  computed. 


Gradients. 


Savannali  ami  Anjrnsta I  1  incb  in  700  miles. 


Chicii;;o  ami  Onialui  . 

I.eaveii\v«»ttli  and  F(»rt  Gibson. 

Cuin)  and  Dovoi'.  Tenn 

Cbi«aEt»  and  Indianapolis  

New  V«irk  and  \Villiains])orl,  Pa  .. 

Pliila<blpl;ia  iind  llari  i>tbui<;h   

Portland  and  Albany 


1  inch  in  6?4  miles 
1  inch  in  370  miles. 
1  inch  in  391  mih^H, 
1  inch  in  400  milea. 
1  inch  in  340  miles 
1  inch  in  370  miles. 
1  incb  in  375  miles. 


Cape  May  and  Norfolk  . . 
Duluth  and  Saint  I'aiil  . . 
("hicai:o  ar'd  rrrnnd  Have 
Knoxville  and  .\u^:usta.. 

Detroit  and  Chicaifo 

liutlaluand  Sauu«en 

Clevtland  and  Detroit.  .. 
Pullaloand  Detroit 


New  York  and  Plnlndelphia 

I'biladelphia  and  Baltimore 

("hieann  and  (Jrand  Haven 

ToUmIo  and  Ciminnati   

Nasln  ille  and  Louisville  

Saint  J>oiiis  and  Keokuk 

Oswe^io  and  New  Y(»rk 

I^dslon  and  Woods  H«de 

Chveland  and  Eiie 

Jaeksonvilb-  and  Savannab 

Savaniijih  and  Wilminirtou 

Washington  and  Norfolk 

New  I.ombm  and  New  York 

Wa.shin^Iton  and  Norfolk 

New  Yo!  k  and  rai>e  May 

(Quebec  and  Mount  Washington  . . . 


1  inch 
1  inch 
1  incb 
1  incb 
1  incb 
1  inch 
1  inch 
1  inch 


in  3?0 miles, 
in  700  miles 
in  360  miles, 
in  685  miles 
in  665  mib^. 
in  400  miles, 
in  .500  miles, 
in  350 miles. 


inch  in 
inch  in 
inch  in 
inch  in 
inch  in 
inch  in 
inch  in 
inch  in 
inch  in 
incb  in 
incb in 
inch  in 
inch  in 
inch  in 
inch  in 
inch  in 


7.'i0  miles., 
7.^:0  miles.. 
850  miles. . 
440  miles.., 
700  miles.., 
800  miles.., 
800  miles.., 
388  miles... 
700  miles  ,, 
7.50  miles. .. 
740  miles. ., 
1,000  miles 
750  miles. ., 
712  miles.., 
600  miles... 
360  miles... 


Vriud ;  velodtj  per 
boar  at — 


Savannah .  M 

Chicago « 

Leavenwortli    .  31 

Cairo 33 

Cbicaeo 33 

New  York 48 

PbiladehihtA. . .  30 

Portland. 89 

Cape  Maj « 

Dnlatb SI 

Chicago 31 

Knoxrilto 90 

Detroit SO 

Baf&do 30 

Clereland S4 

BuffiUo 34 

New  York SO 

PbiUdeipliia. ..  S3 

Chioai^ 1< 

Toledo  98 

Nadirflle 19 

Saint  LoaU 90 

Oswego 90 

Boston 30 

Clereland 94 

JaokaonriUe.  .*.  94 

Savannah 94 

Waabington ...  19 

NewLon&Mi...  9« 

Wasbinfton ...  94 

New  York SO 

Qaebee S7 


lu  stiulyiog  these  data,  it  is  of  course  necessary  to  remember  tliat  the  effect  of  a  lia- 
rometric  gradient  will  be  modified  by  the  orofjrTaphy  and  relief  features  of  the  coun- 
try.t     InterpoBinjr  hillK  and  mountains  will  make  the  results  very  different  from  tho^te 

•  .>ee  Journal  ol  Scottish  Meieorobigical  Socieiv,  January,  1868,  p.  132  et  $eq. 
tSee  Ferrel  on  Motions  of  Fluids  and  Solids  relative  to  earth's  surface,  p.  al. 


Digitized  by 


Google 


CHIEF    SIGNAL-OFFICER.  805 

produced  by  the  same  gradients  iu  a  level  conntry.  But,  from  all  thesis  figures  and 
facts,  we  may  roughly  de<luce  some  useful,  approximate  expressions  as  to  what  wind 
velocities  will  be  likely  to  follow  certain  barometric  gradients,  and,  also,  what  baro- 
metric gradients  indicate  peril  to  shipping.*    The  following  results  are  tentative  : 

1.  When  the  barometric  gradient  amounts  to  one  inch  in  750  or  800  miles,  a  wind 
blowing  about  20  or  25  miles  per  honr  may  be  expected.  Such  a  wind  on  the  Lakes  is 
dangerous ;  especially  is  it  to  be  apprehended  in  foggy,  rainy,  or  snowy  weather.  When 
the  wind  reaches  even  20  miles  an  hour  on  the  Atlantic  coast,  with  a  heavy  snow-fall, 
it  is  then  dangerous  to  navigation.  Occasionally  a  gradient  of  one  inch  in  800  miles 
has  been  soon  followed  by  a  wind  velocity  of  30  or  35  miles  an  hour ;  but  such  instances 
seem  to  be  rare.    This  gradient  (one' inch  in  750  or  800  miles)  may,  therefore,  be  called 

TIIK  DANGER  GRADIENT. 

2.  A  barometric  gradient  of  one  inch  in  650  miles  will  generally  produce  a  wind  blow- 
ing about  25  or  30  miles,  or  upward,  except  in  a  mountainous  country. 

3.  A  barometric  gradient  or  one  inch  in  550  or  600  miles  will  generally  be  followed  by 
a  wind  blowing  about  30  or  35  miles  an  hour,  the  results  of  course  as  always  being 
moditied  by  the  topography  of  the  country. 

4.  If  the  barometric  gradient  is  as  much  as  one  inch  in  450  or  500  miles,  the  wind  will 
probably  blow  about  35  or  40  miles  an  hour. 

5.  If  the  barometric  jpadient  is  one  inch  in  3.50  miles,  it  will  be  followed  by  a  gale 
blowing  from  45  to  50  miles  an  hour,  though  it  may  exceed  that  velocity. 

6.  When  the  gradient  is  as  steep  as  one  inch  in  300  mih«  or  less,  almost  a  hurricane 
wind  of,  say,  from  50t  o  75  miles  an  hour  may  confidently  be  looked  for,  with  still  liercer 
squalls. 

7.  No  gra<lient  less  than  or  about  one  inch  in  1,000  miles  need  be  apprehended  as  a 
source  of  dangerous  utnioHpheric  disturbance. 

It  should  be  mentioned  that,  in  computing  the  above  gradients  as  nearly  as  possible, 
the  stations  compared  are  those  lying  on  the  same  line  of  cyclonic  indraught,  t.  p.,  iu 
the  path  pursued  by  a  particle  of  the  air,  which  rushes  from  the  circuuifereuce  inward 
to  the  centre  of  the  storm. 

Owing  to  the  present  difficulty  of  applying  the  proper  correction  of  barometers  for 
elevation,  it  may  be  best  not  to  use  these  approximate  results  with  barometric  gra<lieiits 
computed  from  rea<lings  taken  from  high-mountain  ranges  or  in  regions  rising 
more  than  2,r>«H)  feet  above  the  sea.  It  may  be  instructive  to  add  to  the  al)ove  observa- 
tions the  following  remarks  from  M.  Buys  Ballot,  of  Holland,  speaking  for  his  own 
country:! 

**On  1st  .January,  1870,  pressure  frll  from  Maestricht  northward  to  H(dder,  the  dis- 
tance being  125  miles  and  the  ditference  in  pressure  0.154  iucli,  thus  giving  a  baro- 
metric grmiient  at  tXw  rate  of  one  inch  in  812  miles.  The  greatest  force  of  the  wind 
at  MjU'Stricht  was  49  kilograms  in  the  square  metre,  being  ecpial  to  a  pressure  of  about 
11  pounds  on  the  square  foot.  The  direction  of  the  arrow  shows  the  wind  was  from 
southwest. 

'*  From  a  careful  examination  of  the  large  mass  of  details  collected  in  the  Annuaires, 
the  following  results  will  appe.ir: 

*'  1.  As  regards  the  relation  of  the  wind  to  atmospheric  pressure,  the  direction  of  the 
wind  obeys  the  law  of  the  relation  bett^ir  than  the  force  does,  nearly  without  excep- 
tion, if  pressure  be  higher  in  the  south  than  in  the  north,  winds  in  such  cases  beiug 
westerly.  On  the  other  baud,  easterly  winds  do  not  arise  so  easily  jus  westerly  winds  ; 
they  not  only  do  not  fcdlow  the  gradients  so  closely,  but  if  the  dili'ereuce  between  the 
gradients  be  not  consitlerable,  they  (the  easterly  winds)  do  not  follow  at  all. 

**  2.  Polar  winds  have  adifiereut  gradient  from  equatorial  winds.  Thus,  if  atmospheric 
pressure  be  higher  iu  the  north  thau  in  the  south,  a  st43eper  grailieut  is  required  to 
give  a  pressure  of  six  pounds  to  the  square  foot. 

**  3.  The  east  and  northeast  winds  are  not  only  we.iker  with  respect  to  the  steepness 
of  thegrndient.s,  which  have  to  be  formed,  but  they  follow  the  formation  of  the  gradi- 
ents after  a  much  longer  interval  of  time  thau  happens  in  the  case  of  the  northwest 
winds. 

*'  It,  indeed,  frequently  occurs  that  after  a  pretty  steep  gradient  has  been  formed,  from 
which  an  easterly  wind  migiit  be  looked  for,  rain  follows,  and  not  a  very  strong  east- 
erly wind.  In  general  the  northwest  wind  is  a  weak  point  in  my  predictions  of  weather, 
owing  to  the  quickness  and  force  with  which  thes**  winds  spring  up  after  the  barom- 
etric indications  have  appeared. 

"4.  The  converse  of  this  does  not  appear  to  hold  goml,  viz,  a  strong  wind  does  not 
arise  when  there  ha,s  been  neither  a  steep  gradient  preceding  nor  a  great  difiference 
between  two  consecutive  grailients. 

'*5.  If  there  has  been  a  strong  wind  after  a  steep  barometric  gradient,  as,  for  example, 

♦  Sre  report  of  au  inqiiirv  into  tli«  couu»*ct»ou  between  »trong  wiiitlM  au«l  baroineti ical  dirt'erences,  by 
R.  H.  Scott.  London,  iHj^.pp.  a-10. 
t  For  original  authority  «ee  eutl  of  extract. 
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on  the  occasion  of  the  Btorm  of  the  2?th  of  May,  1860,  then  the  strong  wind  i^  not  only 
preceik'd  but  is  also  followed  by  great  steepness  in  the  gradient.  It  oft«D  occnn aft«r 
strong  northwesterly  winds  that  the  gradient  from  Flushing  to  HelderorGroningeD 
continues  to  be  great  still,  and  is  not  followed  by  a  continuance  of  the  stonu.* 

As  has  been  already  suggested,  when  discussing  the  United  States  Signal-Service 
gi'adiente,  it  will  always  be  necessary  to  consider  the  orographic  and  other  features  of 
the  country  for  which  high  winds  are  computed.  When  the  country  is  flat  or  littoral 
and  the  wind  has  no  retarding  obstacle  to  overcome,  the  velocity  will  In?  higher  than 
when  the  region  considered  is  mountainous  or  hilly.  So  in  river-valleys  thed«cend- 
ing  wind  will  blow  with  unrestrained  force. 

Generally,  some  hours  must  intervene  between  the  formation  of  a  steep  barometric 
gradient  and  its  normal  consequence,  a  very  high  wind. 

It  may,  finally,  be  observed  that,  in  general,  the  cyclonic  winds  will  blow  in  a  di- 
rection varying,  as  regards  the  isobaric  curves,  from  the  tangential  to  the  centripetal 
Sometimes  the  high  wind  will  be  nearly  tangential ;  but  the  more  rapidly  aud  sudden- 
ly the  barometer  falls  the  more  nearly  will  its  direction  approach  a  radial  line,  drawn 
from  the  circumference  to  the  centre  of  the  disturbance.  If  an  average  an^le  must  be 
indicated,  it  is  perhaps  near  the  truth  t-o  say  that  the  cyclonic  winds  will  blow  across  tb« 
isobaric  curves  at  an  angle  of  about  A(P  in  ordinary  land-storms  and  60^  in  severe  storms. 
But  the  topography  of  the  region  so  modifies,  in  each  case,  the  direction  as  well  as  ve- 
locity of  the  wind,  that  wo  exact  arithmetical  expressions  can  be  rigidly  applied.  Thus, 
winds  on  the  Atlantic  seaboard,  due  to  indraught  from  a  storm-centre  oa  the  Lower 
Lakes,  according  to  the  law  of  storms,  ought  to  be  east  and  southeast.  But  the  di- 
verting intluence  of  the  Allegheny  Mountains  will  often  make  them  more  decidedly 
south  or  southwest  winds. 

The  meteorologist,  however,  by  constant  and  close  observation  of  the  weather-map. 
will  be  enabled  to  predict  very  nearly  the  direction,  from  a  judicious  comparison  of  all 
the  conditions.  In  discussing  this  subject,  regard  has  been  had  solely  to  the  calcula- 
tion of  the  wind-velocity,  that  will  follow  an  already  existent  barometric  grailieut. 
During  the  progress  of  the  cyclone,  the  gratlieuts  are,  however,  uudergoiuj;  important 
changes.  It  wUl,  therefore,  often  be  as  important  to  predict  a  future  gradient  as  to 
ascertain  that  already  formed. 

To  predict  the  future  gradient  is  very  difficult,  since  it  requires  a  study  of  the  extent, 
direction  and  velocity  of  the  movement  of  upper  current-s  of  the  atmoHphere. 

But,  in  general,  it  may  be  stated,  that  the  formatitm  of  new  gradients,  during  the 
progress  or  the  storm,  will  depend  upon  the  amount,  rapidity,  and  area  of  the  raiu-fall 
or  snow-fall,  accompanying  the  progressive  depression.  Tlie  greattjr  the  amoant  of 
precipitation  in  a  given  number  of  hours,  the  more  marked  will  be  the  fall  of  the  mercury 
in  the  barometer,!  and  the  greater  will  bo  the  indraught  of  cyclonic  wijds,  and  hence 
the  greater  the  wind  velocity. 

The  telegraphic  report  of  the  rain-fall  in  the  previous  eight  honrs  will,  theref<>re, 
furnish  the  storm-warner,  the  dat;i  for  an  approximit^  estimate  of  the  future,  or  fol- 
lowing barometric  gradient. 


Papek  57. 
LIST  OF  DISASTERS  ON  THE  LAKKS  FROM  JANUARY  1  TO  AUGl  ST31,  l'*:4. 

JAN  TAR  V. 

3. — Projieller  Hfrtschy,  ran  ashore  in  a  fog,  on  North  Point,  Mihvaukeo;  released. 
SohooniM's  J.  C.  Harrison,   E.  Corning  and  T.  P.  Sheldon  damaged  by  freshet  at 
Bntlalo. 
15. — Jes^jie  Turner  killed  by  fall  from  a  vessel  at  Port  Huron. 

2?^.— A  severe   storm    on    Lake  Michigan;  propeller  Hertschy  and  Schooner  NajKileon 
severely  handled. 

FEmirvKV. 

2. — Milwaukee  harbor  blocked  with  i':e. 

Steamer  International  destroyed  by  fire  at  Fort  Erie. 
8. — Schooner  F.  Morell  lost  foretopmast  by  collision  with  a  hrid;xe  at  Milwaiik«'e. 
11.— Propeller  Lake  Breeze  broke  her  rudder  in  the  ice  oil'  Milwaukee. 
14. — Tug  Hagerman  broke  wheel  in  ice  at  Milwaukee. 

Propeller  G.  J.  Truesdell  broke  machinery  at  Chicago. 

*S«'o  St'ottisb  MoteorologicalJourual,  pp.  'A  ^.  ^♦'^v  .Scrii  s,  Xos.  XXVII  XXV  MI  t\*\  Jatitury  *n'l 
April.  li^TA. 
1  S. ,.  w.  C.  Ley's  Laws  of  the  Winds,  pp.  .30-39. 
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18. — Propeller  Lake  Breeze  ran  ashore  at  Ludington  ;  released  with  little  iinury. 

22. — Propellers  Rassia,  Jay  Gonld,  aud  schooner  Annie   Vonght  damaged  by  ice  at 

Buffalo. 
25. — Tug  Golden  City  sank  by  ice  near  Buffalo. 


7.— Schooner  E valine  lost  deck-load  in  storm  off  Milwaukee. 

Tug  Wetzel  damaged  at  Racine  by  collision  with  line  of  schooner  City  of  Mani- 
towoc. 
21. — Steamer  M.  A.  Thompson  damaged  by  ice  at  Fort  Erie. 

Scow  Baker  damaged  at  Black  River  by  being  driven  against  schooner  Turner  by 
heavy  wind. 
22. — Schooners  Camanche,  Montauk,  Forest  Queen,  J.  Bigler,  and  Smith  and  Post  dam- 
aged by  storm  nt  Oswego, 
Schooner  Industry  struck  a  rock  and  sprang  a  leak,  near  Centreville. 
30. — Steani-l)arge  Mary  Groh  damaged  machinery  off  Rocky  Riv^or,  Lake  Erie;  towed 
to  Cleveland. 
Steam-barge  Sanilac  and  schooner  Uncle  Sam  damaged  at  Port  Huron  by  tow  of 
steamer  Balleutine. 

APRIL. 

1.— Schooner  Louisa  lost  mizzen-mast  by  storm  on  Lake  Huron. 
2. — Schooner  Eliza  White  damaged  by  storm  on  Lake  Ontario. 

Schooner  E.  M.  Rathbun  damaged  by  storm  on  Lake  Ontario;  Captain  Cortes 
biidly  frozen. 
3. — Schooner  John  Jewett  damaged  by  storm  on  Lake  Erie. 

Schooner  Lizzie  Doak  damaged  by  collision  with  a  bridge  at  Saint  Joseph. 
Scow  Mary  and  Lucy  sprung  a  leak  off  Clev^eland  aud  towed  back  in  a  sinking 

condition. 
Steamer  Saginaw  damaged  by  collision  with  st^am-barge  Nahant,  at  Milwaukee. 
9. — Steamer  Huron  damaged  by  fire  on  Saginaw  Bay. 
Schooner  Sweetheart  aground  in  Detroit  River;  off. 

Barge  Globe  driven  ashore  at  Put-in-Bay  ;  released  and  arrived  at  Detroit  leak- 
ing. 
Eight  fishermen  drowned  off  Kenosha  in  a  gale. 
11. — Scow  Radical  ran  a^ihore  in  Milwaukee  Harbor  and  carried  away  her  rudder. 

Scow  John  F.  Prince  ran  ashore  at  Milwaukee :  got  oft"  on  the  14th,  leaking 

batlly. 
George  Scholz,  sailor  on  scow  P6rest,  drowned  off  Racine. 
Steamer  Marine  City  damaged  by  ice  in  Thunder  Bay. 
Schooner  Melrose  lost  jib-boom  off*  Oswego. 
Steamer  Carrie  B.  Blood  damaged  by  fire  near  Port  Huron. 
Tug  Starling  damage<l  by  ice  and  sunk  at  Belleville,  Ontario. 
Schooner  Echo  badly  damaged  by  collision  with  schooner  Norseman,  at  Charlotte, 

Lake  Ontario. 
Schooner  Napoleon  lost  bowsprit  and  jib-boom  by  collision  with  schooner  Beloit, 
off'  Ahnepee. 
13. — Schooner  Meteor  water-logged  and  sunk  off  Oswego. 

Schooner  P.  Hayden  damaged  by  stt»rm  on  Lake  Michigan. 

Steamer  Marine*  City  ran  ashore  on  Belle  Isle,  Detroit  River,  and  broke  her  wheels. 
14. — Bark  Montmoreuci  ran  ashore  on  Long  Point,  Lake  Erie. 

Steamer  Michigan  aud  scow  Charlie  Crawford  damaged  by  collision  at  Detroit. 
Schooners  Trumptf  and  Rutherford  and  jiropeller  Asia  damaged  by  collision  at  Port 

Dalhousi^. 
Propeller  Dubuque  and  three  barges  ran  ashore  at  Southeast  Bend  ;  released  with 
little  injury. 
17. — Schooner  Lizzie  Doak  damaged  by  collision  with  steamer  Norseman,  at  Chicago. 
19. — Stihooner  Jame^  Scott  struck  the  pier  aud  sank  at  Port  Burwell. 

Scow  Home  water-logged  near  Sandusky. 
20. — Schooner  Provost  struck  harbor-piers  at  Cleveland  and  was  badly  damaged. 

Schooner  Gertrude  ran  ashore  at  Port  Ulao,  Lake  Michigan. 
21. — Propeller  Dunkirk  grounded  on  bar  at  entrance  to  Saginaw  River;  released. 
2*2. — Barge  Susan  Ward  drifted  ashore  at  Oscoda,  Lake  Huron. 

Schooner  Vienna  damaged  by  collision  with  tug  Morey,  oft' Oswego. 
Bark  Gibraltar  lost  canvas  aud  was  driven  back  by  storm,  oft'  Kingston. 
23. — Tug  Ida  H.  Lee  capsized  aud  sunk  in  Milwaukee  Bay;  James  Slocum,  engineer, 
drowned. 
Scow  R.  H.  Belcher  ran  ashore  in  a  storm   near  harbor-pier  at  Milwaukee ; 
released. 
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Schooners  Traveler  and  Waleska  damaged  by  collision  off  Milwaukee. 

Schooner  Emma  A.  Mayes  damaged  by  collision  at  Milwankee. 

Schooner  Louisa  lost  jib-boom  by  collision  with  tug  Shields,  at  Chicago. 

Schooner  John  Kilderhonse  damaged  by  storm  off  Milwaukee. 

Schooner  Louisa  McDonald  badly  damaged  by  steamer  James  Conch,  at  Chicago. 

Schooner  Lucy  J.  Clark  was  run  into  by  propeller  Truesdell,  at  Chicago,  and 
badly  damaged. 

Schooners  Nornian  and  A.  Plngger  damaged  by  collision  at  Chicago. 

Schooner  G.  Barber  struck  on  bar  at  Saint  Joseph  and  sprang  a  leak ;  towed  inside. 
24. — Schooner  Wood  Duck  arrived  at  Oswego  in  a  water-loggea  condition  ;  had  a  hole 

stove  in  her  bottom  at  Presque  Isle. 
26. — Tug  Joe  Knight  ba<lly  damaged  by  fire  at  D.invillo,  Ontario. 
26. — Schooner  Wawanosh  went  ashore  at  False  Docks,  while  attempting  to  save  a  man 
who  had  fallen  overboard. 

Schooner  Australia  lost  jib-boom  by  collision,  off  Whitby,  Lake  Ontario. 

Scow  Selt  lost  centre-board  on  Lake  Michigan. 

MAY. 

1. — James  Colloneux.  sailor  on  schooner  Chicago  Board  of  Trade,  killed  by  fall  from 
mast  while  schooner  was  fast  in  ice  in  the  Straits  of  Mackinac. 

Propeller  Leiand  and  several  barges  grounded  on  Saint  Clair  Flata;  lightened  off. 

Propeller  Favorite  broke  her  wheel  off  Milwaukee. 
2. — Propeller  Champlain  damaged  machinery  on  Lake  Michigan. 

Schooner  Gulnier  lost  jib-boom  by  collision  with  propeller  Colorado  off  Milwau- 
kee. 

Schooner  James  Norris  damaged  by  ice  on  Lake  Michigan. 

Bark  Lafnnier  damaged  to  the  extent  $1,000  by  collision  at  Chicago. 

Schooners  Hungarian,  Kate  Gillett,  and  Jarvis  Lord,  damaged  at  Chicago. 

Bark  Carrier,  scow  Sea  Bird,  and  schooners  Curlew  and  J.  B.  Pomeroy,  damaged 
by  storm  on  Lake  Michigan. 

Schooner  L.  W.  Perry  ran  ashore  on  Point  Aux  Barques,  jettisoned  1,000  bashels 
wheat,  and  got  off;  arrived  at  Detroit  in  a  damaged  condition. 
3. — Scow  Sea  Star  pounded  heavily  while  entering  South  Chicago  Harbor  and  was 
seriously  damaged. 

Schooner  Addie  lost  foretopmast  by  collision  at  Chicago. 

Schooner  Helen  Blood  suftered  danuige  to  extent  of  ^2,500  by  storm  on  Lake 
Michigan. 

Propeller  Montana  damaged  by  ice  in  the  Straits. 

Schooner  Hattie  Johnson   sprang  a  leak  on   Lake  Erie  ;  arrived  at  Detroit  with 
30  inches  of  water  in  hold.  ^ 

4.— Bark  Golden  West  damaged  by  striking  harbor-piers  at  Milwankee. 

Propeller  Missouri  and  schooner  Aldrich  damaged  by  collision  at  Milwaukee. 

Schooner  Norman  ran  ashore  on  Peshtigo  Keef  in  Green  Bay. 

Schooner  Exile  aground  in  the  Straits ;  released  after  36  hours*  delay. 
7.— Schooner  Bertie  Calkins  lost  jib-boom  and  bowsprit  by  collision  with  schooner  R. 
P.  Mason  off  Big  Point  Sauble. 

Propeller  Lake  Erie  sprang  a  leak  off  Port  Colborne. 

Schooner  R.  P.  Mason  became  water-lodged  and   lost  deck-load  of  lumber,  after 
the  collision  with  schooner  Bertie  Calkins,  off  Big  Point  Sauble. 
9. — Tug  E.  H.  Miller  damaged  by  lire  to  the  extent  of  ^2,(HK)  on  Saginaw  River. 

Schooner  Northwest  ran  ashore  near  Point  Aux  Barques. 
5. — Schooner  St.  Peter  sprang  a  leak  and  sank  thirty-tive  miles  off  Milwankee  ;  crt^w 
all  saved. 

Tug  Porter  ran  aground  on  Walpole  Island,  Detroit  River. 

Proi>oller  Menominee  broke  machinery  at  Grand  Haven  and  was  towed  to  Chi- 
cago. 

Schooners  John  Burt  and  Wells  Burt  lost  their  centre-boards  on  Lake  Michigan. 
10.— Schooner  Octavia  ran  ashore  at  Kewaunee,  Lake  Michigan. 

Schooner  Emma  and  H.  C.  Richards,  badly  damaged  bj  collision  off  Sheboygan. 

Schooner  Milan  lost  jib-boom  at  Chicago. 

Schooner  Octavia  abandoned  as  a  total  loss. 

Tug  Robert  Dunbar  and  two  scows  ran  ashore  near  Ashtabula  ;  relejised  withont 
injury. 

Schooner  Carlingford  ashore  at  Thunder  Bay  Island. 

Propeller  Lawrence  broke  her  wheel  in  Wellaud  Canal. 

Brig  Baltimore  damaged   to  extent  of  i^oOO,  by   collision  with  schooner  I.  G. 
Jenkins  in  Welland  Canal. 

Propeller  Messenger  and  brig  Fountain  City  damaged  by  collision  off  Big  Point 
Sauble,  in  a  fog. 
12.— Schooner  Pilgrim  sprang  a  leak  at  Muskegon. 
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Schooner  Lasalle  struck  on  Lime-Kiln  Crossing,  Detroit  River,  and  jammed  her 

centre-board. 
13. — Tuj5  Martin  Green  lost  smoke-stack  at  Chicago. 

Schooner  Snow  Binl  collided  with  schooner  Union  at  Detroit. 

Schooner  Adirondack  sprang  a  bad  leak  off  Milwankee. 

Schooner  D.  A.  Van  Valkenburg  and  Active  collided  on  Lake  Michigan  ;  schooner 
Active  damaged  to  the  extent  of  $500  and  theother  lost  Jib-boom  and  Head-gear. 

Steam-barge  Raleigh  aground  on  Saint  Clair  Fiats. 

A  wheelman  on  propeller  Wenona  killed  at  Sheboygan  by  log  striking  the  wheel. 
14. — Scow  I.  N.  Hill  and  Schooner  Hamlet  damaged  by  collision  on  Lake  Michigan. 

Tng  Tawas  destroyed  by  explosion  near  Port  Huron  ;  loss  $4,000  ;  Henry  Chand- 
ler, second  mate  of  schooner  Z.  Chandler,  killed. 

Schooner  William  Young  ran  ashore  in  Thunder  Bay. 

Tug  F.  C.  Maxon  and  schooner  Elida  damaged  at  Chicago. 

Steam-barge  Mary  Jarecki  badly  damaged  by  collision  near  Maiden. 

Captain  Warren,  of  barge  Niagara,  fell  overboard  and  drowned  at  Wenona. 

Propeller  City  of  Concord  ran  ashore  on  Feather  bed  Shoals  near  Cape  Vincent; 
released  by  United  States  steamer  Ada. 
15. — Schooner  Ontario  ran  into  propeller  Sovereign  at  Port  Robinson. 

Schooner  Bolivia  sprang  a  leak  while  loading  at  Oswego. 

Tug  Mocking-Bird  broke  her  wheel  on  Lake  Erie;  towed  to  Detroit. 

Propeller  Annie  L.  Craig  broke  her  wheel  and  damaged  her  fore-foot  at  Sault  Ste. 
Marie. 
16.— Tug  B.  W.  Aldrich  l»a<lly  damaged  by  fire  at  Ludington,  Mich  ;  loss,  $3,000. 

Schooner  Margaret  Dall  struck  bottoui  while  entering  Michigan  City  Harbor  and 
sprang  a  leak. 

Schooner  J.  J.  Hill  filled  and  sank  near  wharf  at  Lewiston. 

Propeller  C.  Hickox  sprang  a  leak  on  Lake  Erie. 
17. — Tug  F.  C.  Maxon  broke  cross-head  in  Milwaukee  Bay. 

Propeller  Sun  broke  her  stern-bearings  in  Saginaw  River. 

Scow  Horace  Greeley  arrived  at  Collingwoml  in  a  leaking  condition. 

Chris.  McGarry,  sailor  on  schooner  S.  G.  Andrews,  drowned  off  Point  Saublo. 

Richard  Galloway,  eolored  fireman  ori  steam-barge  Concord,  fell  dea  1  while  shov- 
elling coal  on  trip  Tawjis  City  to  Cleveland. 
18. — Schooner  David  Ferguson  lost  jib-boom  by  collision  at  Chicago. 

Steamer  Scotia  grounded  on  Saint  Clair  Flats. 

Tug  Georgiana  ran  on  rocks  near  Grafton,  Ontario,  and  sank  in  shoal  water. 
20. — Tugs  F.  C.  Maxon  and  W.  K.  Muir  collided   in  Milwaukee  Harbor  ;  tug  Maxon 
narrowly  escaped  capsizing. 

Schooner  Buena  Vista  lost  jib-boom  and  foretopmast  by  collision  with  schooner 
William  Aldrich  at  Milwaukee. 

Barge  Palermo  grouuded  iu  canal  at  Sai^t  Ste.  Marie  ;  pulled  off  after  2\  hours* 
delay. 

Schooner  Presto  sprang  a  leak  on  Lake  Michigan. 

Tug  Chieftain  broke  her  walking-beam  near  Kingston,  Ontario. 

Schooner  G*^orge  H.  Ward  sprang  forenuist  on  Lake  Huron. 

Schooner  .hKst;i>h  Paige  sjiraiig  a  leak  on  Lake  Michigan. 
21. — Scow  Planet  damaged  by  colliding  with  a  bridge  at  Milwaukee. 

Daniel  Haley,  deck-hand  on  propeller  Annie  L.  Craig,  killed  by  fall  into  hold,  at 
Cleveland. 
22. — Steam- bargH  Mary  Groli  sprang  a  leak  and  sank  at  dock  at  Cleveland. 

Schooner  McClellan  arrive<l  at  Sackett's  Harbor  in  a  water-logged  condition. 

Schooner  Kate  VVinslow  ran  on  rocks  at  Sault  Ste.  Marie  and  sprang  a  leak. 

Schooner  Mary  Nan  lost  jib-l>oom  by  collision  at  Chicago. 

Schooner  R.  .J.  Gibbs   lost  jib-boom,  head-gear,  and  small-boat  by  collision  with 
a  tow  in  Detroit  River. 
23.--Schooner  Mary  ran  ashore  at  Death's  Door,  Lake  Michigan. 

Steam-barge  Raleigh  struck  a  rock  in  Saint  Mary's  River  and  sprang  a  leak. 

Propeller  Mayfiower  ran  ashore  on  Belle  Isle,  Detroit  River. 
2.'i. — St^am-barge  Ira  H.  Owen  arrived  at  Detroit  leaking. 

Tng  F.  C.  Maxon  iH^came  disabled  in  Milwaukee  Bay. 

Schooner  M.  F.  Merrick  arrived  at  Detroit  leaking  badly. 

Tug  Wet/el  broke  her  wheel  at  Racine. 

Schooner  Alleghany  ran  aground  on  Hurson's  Island,  Saint  Clair  River. 
26. — Schooner  Elgin  ashore  near  Sheboygan  ;  release<l. 

Schooner  James  Piatt  ran  ashore  on  North  Fox  Island,  Lake  Michigan. 

Scow  Christie  arrived  at  Milwaukee  leaking. 

Schooner  Minnie  Mueller  lost  jib-boom  by  collision  at  Chicago. 
27. — Scow  Herman  lost  r>(i,000  shingles  and  9,000  feet  lumber  iu  storm  on  Lake  Mich- 
igan. 
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Schooner  Sparrow  damafi^ed  to  eictent  of  $500  by  collision  in  Detroit  River. 

Schooner  Harvest  Home  lost  mainmast  on  Lake  Huron. 

Propeller  Anna  Smith  and  schooner  James  Piatt  arrived  at  Cleveland  in  a  leaking 

condition. 
29. — Schooner  Saint  Paul  ran  aground  in  Sturgeon  Bay ;  lightened  deck-load  and  got 

off. 
Schooner  Pride  of  America  ran  ashore  in  Saginaw  Bay ;  released  after  d4  hoars' 

delay. 
30. — Propeller  Passaic  ran  ashore  at  Fish  Creek,  on  Green  Bay ;  released. 

Steamer  Forest  Queen  burned  at  Pembroke  Lake  Ontario ;  Maggie  Cavaoangh, 

stewardess,  burned  to  death. 

JUNK. 

1.— Henry  Schmidt,  sailor  on  schooner  Napoleon,  drowned  off  Whitefisb  B.iy,  near  Mil- 
•waiikee. 

Schooner  I.  N.  Foster  sprang  a  leak  on  Lake  Michigan. 
2. — Schooner  Babinean  ran  iuto  and  damaged  by  schooner  Albacore  at  Kingston. 
3. — Tug  Little  Giant  broke  her  shaft  at  Chicago. 

James  Powers,  fireman  on  Tug  Mary  A.  Green,  pnlled  overboard  by  tow-line  aud 
drowned,  at  Detroit. 
4. — Schooners  Annie  Yought  and  City  of  the  Straits  damaged  by  a  severe  sqnall  in 
Chicago  River. 

Schooner  J.  L  Case  lost  jib-boom  by  collision  with  schooner  Moonlight  off  Beaver's 
Island,  in  a  fog. 

Propeller  Phil  Sheridan  ran  ashore  at  Scarecrow  Island,  Lake   Karon;  light- 
ened off. 
5.—  Tug  Starkweather  blew  out  boiler-head  at  Cleveland ;   fireman  Charles  Smith 
scalded  to  death. 

Schooner  Edward  Kelley  struck  on  a  rock  and  sprang  a  leak ;  repaired  at  Kings- 
ton. 

Schooner  Alida  J.  Rogers  ran  ashore  on  Bois  Blanc  Island  ;  pnlled  off  with  little 
injury. 
7. — Schooner  Canadian  capsized  off  Bronte,  Ontario. 

Schooner  Exile  blown  to  pieces  by  explosion  of  nitro-glycerine  at  entrance  to 
Saint  Mary's  River ;  Captain  Pet^jrson  aud  eight  others  drowned  or  killed. 

Tugs  Black  Ball,  Ewin^,  and  Reciprocity  lost  smoke  stacks,  and  tug  Mosher  dam- 
aged her  stern  at  Chicago. 
8. — Schooner  Enterprise  struck  pier  at  Racine,  capsized  aud  sank ;  deck-load  of  wood 
lost;  raised  and  towed  into  harbor. 

Schooner  C.  C.  Barnes  lost  bowsprit  and  jib-boom  in  a  sqnall  off  Sheboygan. 

Several  vessels  damaged  at  Chica^jp  by  a  sndden  rise  of  the  water  to  the  height 
of  two  feet,  caused  by  a  strong  east  wind. 

Steam-barge  Ira  H.  Owen,  schooners  A.  Rust  and  R.  Winslow  damaged  by  collis- 
ion at  Chicago. 

Collin  Murray,  sailor  on  schooner  Tecumseh,  fell  into  river  at  Goderich  and  was 
drowned. 

Schooner  Hattie  Wells  damaged  to  extent  of  |l,50l)  by  being  run  into  by  schooner 
Winona,  off  Kewaunee. 

Schooner  Camden  collided  with  scow  D.  R.  Holt,  at  Milwaukee. 

Steamer  Nahant  ran  ashore  at  Point  au  Pellee,  in  a  dense  fog. 
11. — Tug  Alice  C.  Campbell  broke  shaft  and  lost  her  wheel  at  Muskegon. 

Schooner  Pathfinder  lost  foretopmast  at  Chicago. 

Tug  E.  P.  Ferry  broke  her  wheel  at  Chicago. 

Schooner  Laura  sprung  a  leak  on  Lake  Ontario. 

Schooner  Morning  Star  lost  her  centre-board  off  Shelxiygan. 

Schooner  Pulaski  strnck  obstruction  in  Welland  Canal  and  sprang  a  bad  leak. 

Tug  Tarrant  damaged  bv  fire  at  Chicago  to  extent  of  $300. 
12. — Scow  Dan  Baker  sunk  off  Cedar  Point,  Lake  Erie;  vassel  and  cargo  a  total  loss- 

Schooner  Pensaukee  hiul  her  spars  carried  away  by  a  squall  off  Dunkirk. 

Schooner  Unadilla  had  her  main-boom  broken  by  a  sqnall  on  Lake  Erie, 

Barge  D.  M.  Wilson  ran  upou  miter-sill  at  the  Sault  Canal,  and  had  to  l>e  ligbl- 
ened  off. 
14. — Tug  Bob  Anderson  damaged  to  the  extent  of  -91,400  by  fire. 
15. — Tug  W.  Shield  broke  h»^r  machinery  at  Chicago. 

Schooner  Fcarlo«s  lost  fi>reni:i>*t  and  bowsprit  on  Luke  Ontario. 

Schooner  Selkirk  disabled  rudder  off  Buffalo. 

Schooner  John  F.  Tracy  ran  into  propeller  Montgomery  at  Chicago;  both  severely 
damaged. 

Schooner  Twin-Sister  sprang  a  leak  on  Lake  Erie. 
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Schooner  Annie  FaI()ouer  struck  a  rock  and  sank  in  Wellaod  Canal,  near  Porfc 

Colborne. 
William  Hartnett,  sailor  on  barge  Monarch,  crashed  to  death  between  barge  and 
dock  at  Hufi'alo. 
16. — Schooner  Enterprise  lost  jib>boom,  bowsprit,  and  head-gear  by  colliBion  at  Os- 
wego. 
Schooner  Belle  Mitchell  damaged  by  collimon  with  schooner  Miami  on  Lake 

Michigan. 
Samuel  Swenson,  sailor  on  schooner  America,  killed  in  Welland  Canal  by  breaking 

of  tow-line. 
Steamer  City  of  Sandusky  broke  wheel  on  Lake  Erie. 

Schooners  Finney,  Ferry,  and  Hartford  ran  upon  reef  between  South  Fox  and 
Manitou  Islands,  Lake  Michigan. 
17. — Schooner  Willie  Keller  run  into  and  damajijed  by  propeller  Mohawk  at  Detroit. 
Schooner  Mollison  struck  reef  near  South  Fox  Island  and  foundered. 
Schooner  M.  C.  Upper  lost  bowsprit  and  jib-boom  by  collision  with  steam-barge 

Fred  Kelley  on  Lake  Huron. 
Scow  Skidmore  sprang  a  leak  on  Lake  Michigan. 

Schooners  Woodruff  and  Mocking-Bird  lost  topmasts  on  Lake  Michigan. 
IB. — Schooner  Charlie  ashore    on  Madeline    Island,  Lake  Superior;    hole  stove  in 

bottom. 
19. — Schooner  Fawn  cut  down  to  water's  edge  on  starboard  side  by  tug  Parsons,  off 

Big  Point  Sauble. 
20. — Schooner  Shannon  sprang  a  leak  and  sank  near  Oswego;  crew  saved. 
Schooner  Hartford  struck  on  Lime- Kiln  Reef. 
Schooners  America  and  A.  Boody  sprang  leaks  on  Lake  Michigan. 
21. — Charles  McGeehan,  sailor  on  schooner  Contest,  drowned  of  Kenosha. 
Schooner  M.  F.  Merrick  arrived  at  Oswego  leaking  badly. 

Propeller  Scotia  ran  aground  on  Middle  Island,  Lake  Huron  ;  jettisoned  50  tons 
Scotch  pig-iron. 
22. — Propeller  Nassau  broke  her  cylinder-head  at  Glen  Harbor;  towed  to  Milwaukee. 

Propeller  India  broke  her  wheel  in  Neebish  Rapids. 
23. — Schooner  Homer  lost  jib-boom  by  collision  at  Chicago. 

Bark  Lottie  Wolf  struck  by  lightning  off  Manitowoc,  Lake  Michigan. 
Steamer  Spartan  damageo  bv  lire  at  Kingston. 
25. — Steamer  Jarvis  Lord  disabled  machinery  at  Sault  Ste.  Marie. 

Schooner  Maumee  Valley  ran  aground  at  Church's.  Saint  Mary's  River,  and  had  to 

be  lightened  off. 
Steamer  Ontario  damaged  by  8*^orm  on  Lake  Superior. 
26. — Barge  Harvest  driven  ashore  by  a  squall  at  Turtle  Bay,  Detroit  River. 
Propeller  Maine  disabled  machinery  on  Lake  Huron. 
.John  Simpson,  sailor,  drowned  near  Kingston. 
27. — William  Birdsell,  sailor  on  steamer  Frost,  drowned  on  Lake  Saint  Clair. 
Schooner  E.  C.  Roberts  broke  centre-board  on  Lake  Hurou. 

Schooner  Delphin  struck  a  scow  while  entering  Ludiugton,  Mich. ;  tilled  and  sank 
in  30  feet  of  water. 
28. — Schooner  O.  M.  Bond  and  bark  Arabia  lost  jib-booms  by  collision  in  Welland  Canal. 
Tug  William  Livingston  broke  wheel  in  Saint  Clair  River. 
Schooner  H.  C.  Deming  ran  aground  at  Buffalo. 
29.— Schooners  Minnie  Slawson  and  City  of  Green  Bay  damaged  by  collision  at  Chicago. 
Schooner  Alida  J.  Rogers  sprang  a  leak  on  Laki»  Michigan. 

Schooners  Annie  Toiuiue  and  Lornie  A.  Burton  dama^^ed  by  collision  off  Chicago. 
John  McDermott  drowned  from  schooner  Two  Fannies  at  Sault  Ste.  Marie. 
Schooner  Babineau  and  Gaudry  damaged  to  extent  of  ^300  by  collision  with 
Schooner  Gildersleeve  on  Saint  Clair  Flats. 
30. — Schooner  Marengo  had  her  fore  gaff  broken  on  Lake  Michigan. 
Schooner  E.  P.  Royce  lost  forenuist  ort  Manitowoc. 

JCLV. 

1. — Schooner  Lone  Star  lost  jib-boom  in  Wellrnid  Canal. 

Tug  McClellan  broke  her  crank-pin  on  Lake  Saint  Clair. 

Schooners  Sea  Gull  and  Mary  ilerritt   badly  damaged  by  collision  in  Welland 
Canal. 

Joseph  Conway  drowned  from  bark  Majr^jie  MeRae,  in  AVelland  Canal. 
2. — Propeller  Norman  damaged  by  tire  at  Chicago  t^)  the  extent  of  i^'i.oOO. 

Schooner  Two  Brothers  and   steam-barge  Lelaud  damaged  by  collision  at  Chi- 
cago. 
3. — Schooners  Ellingwood  and  J.  C.  King  damageil  by  collision  at  Chicago. 

Scow  Butcher  Boy  lost  her  small  boat  by  collision  in  Detroit  River. 
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Schooner  B.  W.  Folger  ran  on  middle  ground  near  Northport,  Bay  of  Qaitle,  &od 
sank. 

Schooner  Ardent  sprang  a  leak  off  Milwaukee. 

A  sailor  drowned  from  schooner  White  Oak. 
4. — Schooner  Wave  run  into  by  schooner  Southwest  in  Welland  Caoal.    Damage 
amounted  to  S500. 

Schooner  Lillie  Parsons  struck  a  rock  in  Welland  Canal,  aud  was  oblig^  to  retam 
to  Buffalo. 

Propeller  India  ran  aground  at  foot  of  Stag  Island  ;  released  after  twenty-four 
hours'  delay. 

Bark  S.  V.  R.  Watson  run  down  by  steam-barge  W.  H.  Barnnra  ou  Lake  Erie ; 
sunk  in  35  feet  of  water. 

Four  persons  drowned  by  capsizing  of  yacht  off  Buffalo:  John  Langley  and  Wil- 
liam Forest  of  schooner  Annie  Vought,  and  Mary  Kurta  and  Lizzie  Gla^  of 
Buffalo. 

Propeller  America  arrived  at  Saint  Catherine's  leaking. 

Tug  Oswego  damaged  by  collision  on  Saint  Clair  Flats. 

Schooner  Rainbow  arrived  at  Chicago  leaking. 
6. — Steamer  Corinthian  struck  upon  Split  Rock,  Lachine  Rapids,  and    sank  ;  steamer 
Osprey  sank  in  Saint  Lawrence  River  at  same  time ;  the  effect*  of  a  hurricane. 
7. — Schooner  Louise  carried  away  gate  in  Welland  Canal,  and  ran  into  schooner  M. 
C.  Upper ;  schooner  Upper  will  prove  a  total  loss. 

Schooner  W^illiam  Graudy  lost  mizzenmast  and  some  canvas  on  Lake  Huron. 

Schooner  Kate  Lyons  had  her  mainmast  shattered  by  lightning  on  Lake  Michi- 
gan. 

Tug  Margaret  badly  damaged  by  collision  with  Tug  Parsons  at  Manistee. 

Schooner  Norway  capsized  on  Lake  Huron  ;  crew  saved. 

Schooner  China  damaged  her  rudder  aud  sprang  a  leak  on  Lake  Ontario. 

Steamer  Chief-Justico  Waite  ran  aground  at  Toledo. 

Bark  Great  West  and  schooners  Imperial,  Pauliue,  Ida  Keith,  and  J.  R.  Beutley, 
damaged  by  collision  at  Chicago. 

Steamer  Stranger  ran  ashore  near  Sea  Breeze  house,  Lake  Ontario. 

Schooner  Eliza  Fisher  dismasteil  nn  Lake  Ontario. 

Bark  John  Breden  sprang  foremasts  in  the  Straits. 

Propeller  City  of  New  York  broke  her  wheel  near  Detroit. 

Steam-barge  Tecumseh  broke  foretopmast  in  a  storm  ou  Lake  Erie. 

Propeller  Prussia  damaged  to  exteut  of  $200  by  schooner  Evaliue  Bates  in  Welland 
Canal. 
8. — Jared  Merrigo  drowned  from  steam-barge  Eclipse  at  Essexville. 

Scow  J.  A.  Sanders  struck  a  rock  at  Forest  Bay,  Lake  Huron,  and  arrived  at  De- 
troit in  a  sinking  condition. 

Tug  James  Auiadeus  damaged  by  collision  with  schooner  Watts  Sherman  at 
Cleveland. 

Schooners  Augusta  and  G.  M.  Noelon  damaged  by  collision  near  Port  Colborne. 
9. — Tug  Queen  City  ran  down  a  scow  at  Buffalo ;  Joshua  Siieldon  and  his  wife  and 
child  drowned. 

A  deck-hand  named  Smith  drowned  from  steamer  Keweenaw  at  Detroit. 

Propeller  Bertsehy  broke  crtiss-heiwl  off  Manistee. 
10. — Schooner  R.  B.  King  struck  dock  and  drove  linke  of  anchor  into  her  hull  at  Mil- 
waukee. 

Propeller  Mary  Robertson  damaged  machinery  at  Detroit. 
12. — ProiMjller  Sun  sprang  a  leak  aud  foundered  <»ft'  Rond  Eau,  Lake  Erie  ;  total  lotw. 

Alexander  Pecan,  sailor  on  barge  Euergy,  drowned  at  La  Chine  Caual. 

Propeller  E.  B.  Ward,  jr.,  ran  ashore  at  Northport,  Lake  Michigan. 

Propeller  Roanoke  disabled  machinery  on  Lake  Erie  in  a  storm. 

Propeller  Pacific  and  two  vessels  grounded  on  Saint  Clair  Flats. 

Propeller  Missouri  ran  into  8(;hooner  E.  P.  Ryersc,  lying  at  anchor  near  Long  Point. 
13. — Scow  Chapin  lost  jib-boom  by  collision  with  schooner  Tomine  at  Chicago. 

Ferry  steamer  Boquet  sunk  at  her  dock  at  Toronto. 

John  Shepard,  ti reman  ou  steamer  Union,  killed  at  Oconto,  by  being  crushed  against 
dock. 

Scow  Iosco  ran  ashore  at  Port  Austin  Reef,  Lake  Huron;  280  tons  plaster 
jottisoneil. 

Schooner  E.  M.  Blake  pprang  a  leak  on  Lake  Erie  in  a  storm,  and  threw  ten  tons 
freight  overboard. 
15. — Schooner  Maggie  McRae  broke  her  ceutre-boanl  near  Port  Colborne. 

Schooner  M.  L.  Higgie  broke  centre-board  on  Lake  Ontario. 
16. — Schooner  G.  M.  Filer  lost  jib-boom  by  colliding  with  bridge  at  Chicago, 

Patrick  Tracy  drowned  at  Oconto. 

Schooner  Harvest  Home  aground  in  Waiska  Bay,  Lake  Superior. 

Bark  Gibraltar  lost  foretop-gallaut  mast  ou  Lake  Huran. 
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Schooner  Pilgrim  drajjged  ashore  at  Antrim  City,  Traverse  Ray,  lies  in  5  feet 

water. 
Schooner  Curlew  beached  in  Traverse  Bay. 
Bark  L.  C.  Woodruff  lont  jib-boom  in  Straits. 

Schoonei-s  Anna  Maria  and  Topsey  lost  jib-bmnns  in  Lake  Michigan. 
Schminer  A.  Cohn  ran  aground  in  Detroit  River. 
18. — Scow  Lily  Gary  ran  on  beach  at  Michigan  City,  and  went  to  pieces. 

Propeller  Roanoke  damaged  by  collision  with  propeller  Norman  at  Chicago. 
Steamer  Dove  ran  aground  on  Stony  Island,  Detroit  River. 
20.— A  sailor  on  schmmer  J.  I.  Case,  killed  by  falling  into  hold  of  schooner  at  Buffalo. 
21. — Seow  Planet  sprang  a  leak  on  Lake  Michigan. 

Tug  Favorite  damaged  by  tire  Ui  extent  oi'^'2i)0  on  Lake  Erie. 
Schooner  Australia  sprang  a  leak  on  Lake  Michigan. 
S<!hooner  Hubbard  sprang  a  leak  near  Oswego. 

Steam-barge  Sparta  ran  aground  on  Saint  George's  Flats,  Saint  Mary's  River. 
Walter  Payne,  son  of  engineer  of  steamer  Inter-Ocean,  drowned  from  steamer 
near  Detroit. 
22. — Schooner  Richard  Mott  datnaged  by  ctdliding  with  bridge  at  Milwaukee. 
Steamer  Magnet  broke  her  walking-beam  and  cylinder,  off  Claytr>n. 
SclnM)ner  M.  L.  Breck  ran  aground  on  Fighting  Islaml,  Detroit  River. 
24. — Schooner  Arcturus  lost  jib-lioom  off  Kewaunve. 
Thoma.s  B(»gg8,  sailor,  ilrowned  at  Butfalo. 
Propeller  Merchant  ashore  on  South  Point,  n««ar  Milwaukee. 
25. — Schooner  Pauline  l<»8t  Jib-boom  by  collision  at  Chicago. 

ProjK'ller  Lowell  and  tug  Gladiator  damaged  by  collision  at  Port  Huron. 
Sch<M»ner  Eliza  Gerlach,  laden  with  steel  rails,  struck  by  lightning  on  Saint  Clair 

Flats. 
Propeller  City  of  Duluth  ran  aground  in  a  squall  on   Hurson's  Island,  Detroit 
River. 
26.— Tug  Ransom  sunk  in  Detroit  River  by  collision  with  tug  Urania  while  racing  for 
a  tow. 
Schoimer  A.  L.  Lycm  and  barge  Arizona  damaged  by  collision  off  Lexington,  Lake 

Huron. 
Scow  Supply  arrived  at  Milwaukee  leaking. 
Schooners  Mary  Collins,  Winona,  and  Comet,  and  the  brig  Mechanic  damaged  by 

squall  on  Lake  Michigan. 
Schooner  Pt'nsaukee  ran  into  pier  at  Chicago. 
Bark  J.  C.  King  danmged  by  collision  on  Sijint  Clair  Flats. 
Schooner  Nellie  Rediugton  torn  from  her  moorings  and  damaged  by  a  sudden  rise 

of  water  at  Butfalo. 
Scow  Hurrah  Boys  ran  ashore  at  Milwaukee  and  went  to  pieces. 
Brigs  Commerce  and  F<»untain  City  and  schooners  Imperial  and  Maggie  Thomp- 
son danniged  by  storm  on  Lake  Michigan. 
Schooner  Argo  lost  jib-boom  by  collision  with  schooner  M.  A.  Scott  off  Chicago. 
Schooner  Gerritt  Smith  had  her  foretop-mast  carried  away  by  squall  on  Lake 

Ontario. 
Schooners  Higgle  and  Jones  and  Unadilla  lost  canvas  by  squall  on  Lake  Michigan. 
Scow  Maria  capsized  off  Lexington,  Lake  Huron,  and  drifted  ashore. 
Propeller  Dromedary  sprang  a  leak  on  Lake  Ontario. 
27. — Schooner  John  M.  Hutchinson  grounded  on  Saint  Clair  Flats  and  damaged  her 
steering-gear. 
Oscar  Turner  drowne<l  from  propeller  Scotia  at  Detroit. 
Tug  J.  F.  Behn  exploded  her  boiler  at  Buffalo;  a  total  loss. 
A  sailor  on  barge  Racine  dr<»wned  off  Sand  Beach,  Lake  Huron. 
Michael  McMahon,  sailor  on  bark  Gibraltar,  drowned  at  Kingston. 
Schooner  Exile  struck  on  reef  at  Calumet,  Lake  Michigan,  and  sprang  a  leak. 
Schooner  Seatou  damaged  by  colliMon  at  Chicago. 

Scow  Butts  ran  on  harbor-pier  at  Chicago,  was  towed  up  the  North  Branch,  and 
became  wat-er-logged. 
28. — Steamer  Island  Queen  broke  her  cross-head  near  Maiden ;  towed  to  port. 
29. — Tug  Little  Giant  damaged  by  collision  at  Chicago. 

Propeller  Mohawk,  tug  Favorite,  and  schooner  John  S.  Miner  damaged  by  collis- 
ion at  Detroit. 
Barge  M.  R.  Warner  aground  on  Grassy  Island,  Detroit  River. 
Schooner  Chicago  Board  of  Trade  sprang  a  leak  and  sank  near  Fairport,  Lake 
Erie,  in  13  fathoms  of  water. 
30.— Scow  William  Bates  lost  foresail,  &c.,  in  storm  off  Racine. 

Steam-barge  B.  W.  Jenness  broke  machinery  on  Lake  Erie  and   was  towed  to 

Detroit. 
Schooner  Wm.  Hunter  sprang  a  leak  and  sank  in  13  feet  of  water  at  Dunkirk. 


Digitized  by  VjOOQIC 


814  REPORT  OF  THE  SECRETARY  OF  WAR. 


2. — Barge  Oneida  lost  deck-load  of  wmid  and  became  water-logged  on  Lake  Michigao. 
Heury  Evaus,  sailor  on  schooner  Australia,  killed  by  being  thrown  upon  anchor 

by  tow-line  at  Muskegon. 
Tug  Neshoto  collided  with  schooner  Silver  Cloud  at  Two  Rivers  and  lost  her 
Buioke-stack. 
3. — Bark  John  Breden  lost  foretop-gallant  mast  on  Lake  Michigan. 

Schooner  William  Sturgis  damaged  by  collision  with  propeller  Norman  at  Chicago, 
Schooner  Ironside  sprang  a  leak  on  Lake  Erie. 
Schooner  Cecilia  Jeffrey  ran  ashore  at  Painesville,  Ohio. 
Barge  City  af  Port  Huron  ran  afoul  of  scow  St.  Charles  in  S»int  Clair  River. 
4.— Schooner  Mystic  lost  bowsprit  and  jib-boom  by  collision  with  propeller  C.  J.  Ker- 
shaw at  Chicago. 
Schooner  C.  N.  Johnson  arrived  at  Chicago  leaking  badly. 
Schooners  Great  West  and  Little  Belle  lost  jib-booms  by  collision  at  Chicago. 
Tugman  Earnest  Fesing  drowned  in  Torch  Lake,  Lake  Superior. 
Schooner  Queen  of  the  Lakes  arrived  at  Chicago  leaking. 
6.  — Barge  Golden  Harvest  damaged  by  collision  with  schooner  J.    C.  Harrison  at 

Chicago. 
7. — Schooner  Maid  of  the  Mist  dismasted  off  Huron,  Ohio. 

Steamer  Fawn  burst  her  boiler  at  Port  Fortune,  Ontario;  loss  |;3,000;  engineer 

badly  scalded. 
Steamer  Warrington  damaged  by  collision  with  a  raft  on  Lake  St.  Clair. 
8.— Charles  Williams,  sailor  on  barge  Norway,  drowned  at  Butlalo. 
Steamer  Keweuaw,  ashore  near  Delour,  Lake  Huron. 
10.— Steamer  Mystic  ran  aground  in  Detroit  River. 
Tug  Union  broke  her  shoe  at  Chicago. 
Schooner  Lewis  Wells  struck  by  squall  and  lost  her  jib ;  ufterward  ran  on  pier  at 

Buffalo  and  stove  a  hole  in  her  bottom. 
Steamer  Gazelle  broke  machinery  near  Detroit. 

Edward  McNamara,  of  steam-barge  Clinton,  drowned  at  Port  Dalhonsie. 
n. — Bark  Erastus  Corning  aground  at  Buffalo. 
13. — Albert  Green  of  propeller  City  of  Duluth,  drowned  at  Duluth. 
Steamer  Thomas  L.  Parsons  sunk  in  Welland  Canal  near  Thorold. 
Schooner  Bessie  Bolt  damaged  by  collision  at  Chicago. 
Steam-barge  Bay  City  disabled  and  returned  to  Cleveland. 
Steam-barge  Thames  burned  down  to  hull  at  Lambtou,  Ontario. 
Sailor  on  barge  Venice  killed  at  Toledo  by  a  fall  from  the  mast. 
Schooner  R.  P.  Ma^on  aground  at  Sheboygan. 
Propeller  Clinton  ran  into  schooner  Willard  at  Toledo. 
14. — Schooner  Mary  Amelia  arrived  at  Port  Colborne  leaking. 

Propeller  City  of   New   York   broke  her   wheel   iu   Welland    Canal ;    towed  to 
Cleveland. 
15. — Barge  Wyoming  ashore  at  Sandusky. 
16. — Schooner  King  Sisters  ran  ashore  near  False  Presque  Isle,  Lake  Huron  ;  jettisoned 

100  txms  pig-iron  and  got  off*. 
17. — Tug  Margaret  damaged  by  collision  with  tug  Osgood  at  Manistee ;  loss  $1,500. 
Wm.  KelTey,  sailor  on  steamer  W.  L.  Wetmore,  drowned  near  Point  an  Pellee. 
18. — Schooner  Senator  Blood  ashore  at  Bay  Point,  Lake  Erie ;  released  with  httle 

injury. 
19. — Schooners  C.  A.  King  and  E.  G.  Giay  lost  jib-booms  by  collision  at  Chicago. 
Schooner  C.  J.  Wells  arrived  at  Butialo  with  a  broken  bowsprit. 
Schooner  W.  S.  Crossthwaite  ashore  at  Point  Albino,  twelve  miles  from  Buffalo ; 

released. 
Steamship  W.  T.  Graves  sprang  a  leak  on  Lake  Michigan. 
Sailor  on  steamer  St.  Lawrence  drowned  at  Indian  Cove. 
Propeller  Ontario  arrived  at  Detroit  with  a  broken  wheel. 
20.— Schooner  Alvira  Cobb  sprang  a  leak  at  Chicago. 

Bark  S.  V.  R.  Watson,  after  being  pulled  off  from  Point  au  Pellee,  leaked  80  bad- 
ly that  she  was  beached  at  Port  Burwell,  Lake  Erie,  and  now  lies  full  of  water. 
Capt.  John  Morrison,  of  schooner  Eva,  struck  by  lightning  off  Manitowoc  and  re- 
mained senseless  for  three  hours.    Next   day  he  was  knocked  overboard  and 
drowned  by  jibbing  of  main  boom. 
Schooner  Union  ashore  near  Port  Colborne;  released  with  slight  injury. 
Ferry-steamer  Stillman  Witt  sprang  a  leak  and  sunk  at  Deluth  ;  iu  water  np  to 
her  guards. 
21. — Schooner  L.  J.  Farwell  ran  ashore  in  Detroit  River. 

Steamer  City  of  Loudon  destroyed  by  fire  at  Collin's  Inlet,  Georgian  Bay;  ^^*'' 

hand  named  Campbell  burned  to  death. 
Barge  Advance  and  schooners  J.  G.  Mast^n  and  City  of  the  Straits  damaged  "J 
lightning  at  Chicago. 
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22. — Schooner  Raleij^h  lost  foretop-niast  on  Lake  Michigan. 

Propeller  Shickluua  lost  foretop-mast  by  collision  with  schooner  Typho  at  Mil- 
waukee. 

Schooner  Wm.  Sanderson  struck  by  a  squall  and  sprang  a  leak,  and  was  beached 
at  White  Rock. 

A  convict  named  Kane  jumped  overboard  from  a  propeller  at  Algonac  and  was 
drowned. 

Scow  Shaw  struck  old  pier  off  Fuirport,  Ohio,  and  went  to  pieces. 
24. — Steamer    City   of    Toledo  burned  at  Manistee;    all    inside  work  burned;   loss 
$10,000. 

Tu;^  Annie  M.  Pierce  broke  wheel  on  Lake  Hnron. 

Scho<)ner  Evelyn  had  her  bulwarks  stove  in  and  anchor  carried  away  by  schooner 
Monitor,  at  Two  Rivers. 

Schooner  C.  H.  Walker  passed  Detroit  minus  foretop-mast. 

Schooner  Butcher  Boy  sprang  a  leak  on  Lake  Erie;  towed  to  Cleveland. 

Tug  J.  L.  Higgie  sunk  in  Mud  Lake,  near  Chicago. 
25. — Scow  Industry  wrecked  off  Black  River,  Lake  Erie ;  a  total  loss. 

Barge  Chester  B.  Jones  returned  to  Chicago  leaking. 

A  deck-nand  on  tug  McClellan  drowned  at  Chicago. 

Schooner  John  T.  Mott  sprang  a  leak  in  the  Straits  and  was  towed  to  Detroit. 

Deck-hand  named  Sutherland  drowned  from  steamer  Watertown  in  Saint  Lawrence 
River. 

Propeller  Music  broke  her  shaft  on  Lake  Michigan ;  towed  to  Traverse  City. 
27. — Steam-barge  S.  C.  Baldwin  sprang  a  leak  during  storm  on  Lake  Michigan  ;  arrived 
at  Milwaukee  with  water  running  into  hoUl  at  the  rate  of  14  inches  per  hour. 

Schooner  Dashing  Wave  lost  jib-lx)om  by  collision  with  bark  Erastus  Corning, 
at  Chicago. 

Barge  F.  X.  arrived  at  Bay  City  leaking  badly. 

Lewis  S.  Blond heim  drowned  from  schooner  Augusta  on  Lake  Ontario. 

Schooner  M.  L  Wilcox  sprang  a  leak  in  the  Strait.s. 

Steam-barge  D.  W^.  Rust  aground  on  Saint  Clair  Flat^. 

Schooner  Mowry  lost  bowsprit  and  jib-boom  by  collision  with  schooner  Nevada  off 
Grand  Haven. 

Schooner  H.  C.  Post  ran  ashore  at  Two  Rivers ;  released. 

Schooner  Elvina  ashore  on  North  Harbor  Reef,  Lake  Ontario. 
28. — Steamer  Antelope  sprang  a  leak  off  Oswego. 

Steamer  Wave  destroyed  by  tire  off  the  Charities,  Saginaw  Bay. 

Schooner  Hairison  sprang  a  leak  on  Lake  Michigan. 

Propeller  Cuba  ran  into  schooner  Franklin  and  carried  away  schooner^s  rail  and 
stanchions. 
29.— Schooner  J.  H.  Hazard  damaged  by  colliding  with  a  bridge  at  Toledo. 
30. — Steamship  Ketcham  and  schooner  Belle  Walbridge  collided  off*  Waukegan.     Ketch- 
am  put  into  Racine  leaking,  and  schooner  returned  to  Chicago  minus  foremast,  &.c. 
3L — Schooner  Bertha  Barnes  damaged  by  colliding  with  a  bridge  at  Toledo. 

Schooners  Lumberman,  Milwaukee  Belle,  and  H.  C.  Hegg,  damaged  by  collision 
at  Chicago. 

Tug  Dexter  damaged  by  collision  with  schooner  M.  L.  Collins  at  Milwaukee. 

Schooner  Argo  sprang  a  leak  and  water-logged  off  Kewaunee,  Lake  Michigan. 

HhCAPITULATlON. 
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List  of  Boarda  of  Trade,  (Jhamhera  of  Commercej  and  other  orgnuhationn,  npari  from  tho^ 
directly  connected  with  agriculture,  which  had  on  September  30,  ld74,  appoiHttrd  pcrmaurmt 
committees  to  confer  with  the  Chief  Signal-Officer  of  the  Army. 


Name  of  organization. 

Chamber  oi  Couiinerco  of  New  York. . 

Board  of  Trade  of  Baflalo 

Board  of  Underwriters  of  New  York  . 

Board  of  Trade  of  Toledo 

Board  of  Trade  of  Washington 

Board  of  Trade  of  Detroit 

Board  of  Trade  of  Chicago 

Board  of  Trade  of  Boaton 

Chamber  of  Commerce  of  Milwaukee. 
Board  of  Trade  of  Naahville 


Chamber  of  Commerce  of  Dnluth . 
Board  of  Trade  of  Baltimore 


Board  of  Trwle  of  New  London  . . 
Board  of  Trade  of  8au  Francisco  . 


Board  of  Trade  of  Cleveland 

Chamber  of  Commerce  of  Charleston  . 
Board  of  Trade  of  Charleatou 


Chamber  of  Commerce  of  Memphis 


Board  of  Trade  of  Oswego. 
Board  of  Trade  of  Omaha  . 


Committee    appointed    by   mayor   of 
Rochester. 

Board  of  Trade  of  Port-land 

Board  of  Trade  at  Philadelphia 


Board  of  Trade  of  Mobile 

Chamber  of  Commerce  of  Savannah  . . 
Chamber  of  Commerce  of  WilmingUm 

Board  of  Trwle  of  Norfolk 

Board  of  Trade  of  Indianapolis 

Chamber  of  Commerce  of  Saint  Paul . . 
Board  of  Trade  of  Burlington 


Union  Merchants'  Exchange  of  Saint 

Louis. 
Chamber  of  Commerce  of  Galveston . . . 


Board  of  Trade  of  Shreveport 

Chamber  of  Commerce  of  San  Diego. . 

Philadelphia  County  Medical  Society  . 
Board  of  Tratle  of  Davenport 


Board  of  Trade  of  Jacksonville 

Chamber  of  Commerce  of  ladianola... 
Board  of  Trade  of  La  Crosae 


Cotton  Exchange  of  New  Orleans 

Chamber  of  Commerce  of  New  Haven 


State. 


New  York 

...do 

...do 

Ohio 

District  of  Culnmbia 

Michigan 

Illinois    

Massachusetts 

Wisconsin 

Tenne.ssee 


Minnesota  ,.. 
Maryland  — 

Connect irnt  . 
California 


Ohio 

South  Carolina.. 
...do 


Commiltre. 


Tennessee  . 


New  York . 
Nebraska.. 


New  York 


Maine    

Pennsylvania  . 


Alabama  

Georgia 

North  Carolina  . 

Virginia 

Indiana 

Minnesota 

Vermont 

Missouri 

Texas 

Louisiana 

California 


Pennsylvania . 
Iowa 


Florida  .... 

Texas 

Wisconsin  . 


Louisiana  — 
Connecticut. 


George  W.    Dow.    M.    Maory.   J.    D 

Jones.  Charles  G.  Curtis. 
Alonzo  Richmond,  George  S.  Haxard. 

John  II.  Vaught. 
John  D.  Jones.  Daniel  Drake  Smith. 

EI  wood  Walter,  Alfrt^d  <>*d»^ 
W.T.Walker,  M.  D  Carrington,  A.W. 

Colton.  C.  A.  King. 
J.  W. Thompson,  A.  S.  Solomona,  E.  iL 

Dali. 
J.   Aspinwall.   G.    W.   Bisaell.   E.    W. 

Hudson. 
C.  Randolph,  D.  H.  Denton. E.  T.Law 

renct^. 
Nflthaiiiel   Spooner,    Tboma.5   GaiBeld. 

Eben  Howes. 
John  L.  Hathaway.  J.  B.  MerriJl.  L.  R. 

Durantl. 
James  Whitworth.  R.  T.  Kirkpatri<"k. 

Dr.  W.  W.  Berry.  E.  D.  Hicks,  M.  S. 

Cochrill. 
Ch.irlts  M.  Cnshman. 
H.L.  Whitridire.   UoU'rt  K.  Kirkland, 

B«'U.ianiiu   M.    Hodges,   jr..  J.    Hall 

Pleawmts 
James  T.  Sklnneii,  (ieorge  P.  Rocf-n*. 
R.  R.  Swain.  J. De  Freney,  K.G.Snt?*th, 

C.  A.  L4»w. 
R.  K.  Winslow,  R,  F.  Lvon.  .T.C.  S»^«»- 
E.  H.  Frost.  W.  P.  Hall,  T  W.  D*w«*n. 
Hon.    George  A.   Tr»-nholm,    ProC  F. 

S.  Holme.  E.  Lafitle. 
B.J.  Semmes,  H.  H.   Higbee,  TbomAA 

H.  Allen. 
A.  H.  Failing.  W.  J.  Malcolm. 
A.  D.  JoucH.  G.  H.  Collins,  M.  Stephens, 

C<d.  J.  Patrick,  C.C.  Hotii«^l. 
George  Schofield,  John  .Siddous,  Henry 

S.  Hebbard. 

C.  H.  Farley.  J.  S.  B-dlow,  M.  N-  Rich. 
Henry    Wiusor,    Thomas     C.     Han«i. 

Thomas  L.  Gillespie.  George  N. 
Fotham,  George  N.  Allen,  James 
Hand. 

J.  M.  Thompson,  J.  Y.  Thompaoo,  Dan- 
iel JoneH. 

General  .Joseph  E.  Johnslcm,  J.  F.  Gil- 
mer. H.  C.  Wayne. 

A.  H.  Van  Bokkelen,  Georg«  Harri**, 
W.  L.  De  RosHCtt. 

Dr.  S.  K.  Jackson,  W.  A.  Graven,  E,  C. 
Lindsay. 

D.  M.  Berrv.  E.  F.  Cox,  John  E.  Wright, 
W.  R  Xofsiuger,  S.  T.  IViwen. 

ItOrmsbv  Sweeney,  Rev.  J.  Matt<ick«, 

J.  Fletcher  Williams. 
G.  G.  Benedict,    Pivf.    Peter   CoUJer, 

Prof.  McK.  Pet tv. 
George  P.  Plant,  R.  P.  Taney,  W.  H. 

Scudder. 
J.  S.  Thrasher,  W.  Richanlson.  C.  G. 

Forshev. 
George  \^illiamson,  R.  D.  SaK  George 

A.Pike. 
Douglass  Gunn,  C.  A.  Jone*,  J.  S,  Got 

don. 
Lawn  nee  Tumbull. 
James  M.  Dalzell,  Edward  Russell,  F. 

A.  Angid. 
A.  S.  Baldwin. 

G.  Seeligson,  W.  P.  Milby.  D.  Sullivao. 
William  W.  Jonea,  Jaroe«  J.  L>nd*« 

S.  L.  Nevins. 
John  J.  Noble,  Cyms  Bnwey.  Tbomaa 

Uendenmn. 
Johnson  T.  PUtt.  Mayor  Lewis.  E.  S. 

Wheeler. 
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Name  of  organization. 

sut«. 

Chamber  of  Commerce  of  Cairo 

Board  of  Trade  of  Cincinnati 

Ulinois 

Ohio 

lioard  of  Trade  of  JJubiique 

Iowa 

Board  of  Trade  of  Albanv 

New  York 

Board  of  Trade  of  Louisville 

Kentucky 

Committee. 


W.  P.  Halliday,  Charlea  M.  llowe,  Peter 

Cuhl. 
Daniel  B.  PierHon. 
Dr.  Asa  How,  Franklin   Hiudfl,  R.  J. 

Gibbs. 
William  II.  Halo,  E.C.  Jackson,  E.  T. 

Lurant. 
J.  L  Smith,  Dr.  B.  M.  Wibk\  K.   A. 

HobinsoD,    John  A.   Carter,   J.    Val 

Cowling. 


Paper  .59. 
List  of  places  for  tchich  stations  have  been  requested  but  not  established  on  September  30,  1874. 
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Place. 


Spriugfield,  Mo 

Mason  City,  Iowa 

Orono.  Me 

Ualize,  La..  Fort  Morgan,  Ala., 
Waco,  Tex. 

Fort  Randall,  Dak 

University  of  Michigan,  Ann 
Arbor. 

Fort  Garry,  Manitoba 

Fountain,  Colo 

A'incyard  Haven,  Mass 

!NcwiM>rt,  R.  I 

Cape  Ann,  Mass 

Iowa  City,  Iowa 

Manassaii,  Va 

<^uincv.  III 

Dover  Point,  N.  H 

Wilmington.  Del 

Additional  stations  on  eastern 
shore  of  Lake  Michigan. 

Additional  stations  on  Mount- 
ains of  Virginia. 

Additional  stations  on  west- 
ern slope  of  Mississippi  Val- 
ley. 

Southwest  Pass.  Pass  d.  I'Outre 

Stanton,  Va. ;  Christiauburgh, 
Va. ;  Bristol,  Teun. ;  Easton, 
Pa. ;  Harrisburgh,  Pa. ;  Win- 
chester, Va. 

Towanda,  Kans 

Black  Dome,  Black  Mountain, 
N.C. 

•Charlotte,  K.  Y 

Oallitzin.  Altoona  on  Pennsyl- 
vania Central  Railroad. 

University  of  Minnesota,  Min- 
neapolis. 

Each  of  the  State  Agricultural 
Colleges. 

Columbus,  Ohio 

Norwich  University,  North- 
field,  Vt. 

Grand  Tower,  111 

luka,  Miss 

Great  Natihalee.  Bald  Mount- 
ain. X.  C. 

"Denosit.N.Y 

Heilraan  Dale 

Boonville,  Mo 

F'orttWay ne,  Ind.;  New  Albany-, 

Ind. 
Mar>  land"  A  gricnltural  College. 
San  Antonio,  Tex 


Atlanta,  Ga 

Auburn,  Ala.;  Agricultural 
and  Mechanical  College  of 
Alabama. 

llaeine,  Wis 

Ogdennburgh,  N.  Y 

Plattaburgh.  N.  Y 

Sewanee,  Tenn 

Xowark  College,  Del 

Green  Bay,  Wis 

Kenosha,  Wis 

AVarna w.  Ind 

Boavc^r  Citv,  Utah 

New  Ulin,  Minn 


Applicant 


Date. 


John  £.  Worth,  for  Greene  County  Agricultural  uA 

Mechanical  Society. 
T.  G.  Enisley,  Secretary  Cerro  Gordo  County  Agricol- 

tni-al  Society.  , 

M,  C.  Frrnald*  Maine  State  College  of  Agricaltare..... 
Agent  and  captains  ot  Morgan  Steamship  Companj  ... 


Sept  Id,  1871 

Oct    6,1811 

Oct   19,1?71 
Oct   3l,lifTl 


R.  J.  Percy,  for  Missouri  Valley  Telegraph  Compeny  . .   Not.   9,  Is^l 
Prof.  G.  B.  Merriman Nor.  8^,1871 


N.McDougall 

R.  F.  Long,  editor  El  Paso  Ranchman 

Prof.  J.  E.  Hilgard,  United  States  Coast  Survey,  Daniel 

^y.  Stevens,  and  Rev.  Thomas  Hill. 
Hon.  H.  B.  Anthony,  Unite4  States  Senate,  forwardiiiK 

memorial  of  29  citizens 

Capt  S.  A.  Day.  United  SUtes  Array 

lion.  K  F.  Butler,  member  of  Congress 

John  P.  Irish 

George  C.  Round , 

A.  H.  Hill,  Secretary  National  Baord  of  Trade 

John  B.  Stivens,  mayor 

Board  of  trade 

Hon.  H.  H.  Holt,  Michigan  legislature 


Dee.  2,l?n 
D(<c  llKTt 
Dec.  liileTl 

Doc.     aiSTl 

Jnly  26,l?Ti 
Dt€.  19,  l!^l 
Dec  IfleCl 
Drc  tniSTl 
Jao.  i  l^U 
Jan.  UIJ^ 
Jan.  34,1^72 
Feb.  11,  l«?7l 

G.  C.  Wedderbum,  secretary  Virginia  Telegraph  Com-    May    7,  ls71 

pany  ;  L.  A.  Gobright,  associated  pieas. 

George  P.  Plant,  W.  U.  Scudder May    7.  IpTI 

R.  P.  Handey,  committee  of   Merchants'  Exchange,   '  July  16,  lb7l 

Saint  Louis.  Mo.  | 

Thornton  A.  Jenkins,  rear-admiral  United  StaioaNaTj    Mar.  20,  Kl 
Jed.  Hotchkiss '  Aug.  15.  Iri7l 


M.D.Ellis Feb.   12,  l!^2 

AVilliamCain Felx  12,1^5 

J.Eaton  and  thirtj-five  others Feb.  lllini 

David  Peelor FeU  17,  lt7J 

William  Fol well,  president Felt  21, 1^ 

J.  B.  Bowman,  regent  Kentucky  University,  and  others  FcK  29,  lS7i 

J.  H.  Klippart  sccreUry  of  Ohio  SUt©  Board  of  Agri-  Mar.    5.  leTi 

culture. 

Capt  C.  A.  Cuilis >Ur.  li  l^ 

A.R.Harri» M«r.  21. 1»^2 

Rev.  J.  T.  lYeeman,  through  Hon.  George  E.  Harrits  I  Mar.  2i,  l^ 

member  of  Congress. 

Charles  W.  Jenks Apr.    LISTS 


G.W.  Hanford 

S.  P.  Heilraan 

J.  L.  Stephens 

F.  C.  Johnson,  Indiana  State  Board  of  Agriculture. 

A.  R.  Davis,  president  board  of  tniateea ., 

Thomas  G.  Williams 

Ti-cd.  Petterson,  and  52  others , 

Hon.  M.  C.  Hamilton,  United  States  Senator 

Hon.  John  Hancock,  member  of  Congress 

Hon.  John  H.  James,  mayor , 

R.W.Whiteley , 

William  C.  Stiibbs,  John  B.  Reed,  W.  H.  Jenison. .. 


Mayor  and  Council 

Hon.  W.  A.  Wheeler,  member  of  Congress 

Hon.  John  Rogers,  member  of  Congress 

John  L.  Cooi)er.  through  Prof.  Joseph  Henrj*,  Smitb- 
sottian  Institution. 

William  D.  Mackey,  secn'tary 

Hon.  P.  Sawyer,  merabcr  of  Congress ,., 

Philetus  Sawyer,  member  of  Congress 

WaUace  Mjygatt 

Marshall  If.  Parks 

Daniel  Tvler ,»„, 

Dr.  Alfred  Miller ^...., 


Apr.  1,1-75 
Apr.  Mf« 
Apr.  ll.lpT^ 
Apr.  It,  ler- 

Apr.  19.  Ie72 
M*v  10,1^7i 
Mar.  l«.lf*74 
Mar.  17, 1K74 
Apr.  I.l'^4 
M*v.  10,  \r>i 
Feb.  I5.:?74 
May  HliT^ 

Mav  ie,l«7i 
May  25.1?72 
May  a=.lt?72 
June  10,  leTi 

Jane  II,  t^- 
Jone  U  li?:5 
Jnoe'Hl-71 
June  20,  IfTS 
Jane  24,1^ 
July  ^IJ^ 
Jalv  la  l^i 
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Place. 


Evansville,  Ind 


Aiken,  S.C 

Winona,  Miss 

Eutaw,  Ala 

Belfast.  Me 

Ithaca,  N.  Y.,  Cornell  University 
Straits  of  Mackinac 


Applicant. 


Date. 


Carthage.  Ill 

Kutztown,  Pa.... 

Pensacola,  Fla 

Uaii^ville,  Ua 

Chattanooga  and  some  point 
between  Leavenworth  and 
Shreveport. 

Dallas,  Tex 

On  plains  of  Western  Kansas 
and  regions  southward  and 
sooth  westward. 

Oil  City  and  Parker's  Land-] 
ing.  on  the  Allegheny  River.  I 
Greensborough  and  Browns- 1 
ville,  on  the  Monongahela.     I 

ITnlversity  of  Kansas,  Law- 
rence. 

Manchester,  N.  H 


Sandwich,  III 

Detroit,  Minn 

Dayton,  Ohio 

Pilatka,  FU 

pQt-in-Bay,  Ohio | 

Emporia,  Kans 

North  and  west  of  Galveston, 

Texas. 
Chariot teville,  Va. ;  University 

of  Virginia. 

Raleigh,  N.C 

Columbia,  S.  C 

Columbus,  Miss 

Pierce  City,  Mo 

Nashanic,  N.  J \ 


Bay  Citj',  Mich. 
Vincennes,  Ind. 


F.  C.  Johnson ;  P.  Hombrook,  surveyor  of  customs ; 
Thomas  P.  Britton,  president  Vanderburgh  County 
Agricultural  Society. 

John  Ingle,  secretary  Vanderburgh  County  Agricul- 
tural Society. 

Charles  Butterfield,  mayor 

C.  H.  Butterfleld,  mayor 

H.  L.  Morrill,  citiEens  of  Evansville 

Hon.  F.  A.  Sawyer,  United  States  Senate,  andl6citizona 

John  C.  Derby 

A.  M.  RaOer 

W.S.Bird 

George  E.  Braokett 

A.  D.  White,  president,  petition  of  75  citizens 

Roys  I.  Cram 

Board  of  Trade  of  Bu  ffalo 

Boanl  of  Trade  of  Chicago 

J.  L.  Ilathaway,  J.  B.  Merrill,  Meteorological  Chamber 
of  Commerce,  Milwaukee 

L.  F.  M.  Eastenlay,  petition  of  105  citizens 

A.  R.  Hornel,  principal  of  Kevstone  State  normal  school 

Pensacola  Ice  Company,  M.  ll.  Sullivan,  and  2l>  others.. 

M.  F.  Stephenson 

D.L,Yuloe ^. 

Steam  boatmen's  convention  assembled  at  Cairo 


W.  A.  Jones  &  Co..  W.  C.  Connor,  and  133  others |  Dec.    26, 1H7-2 

Kansas  State  iiorticulturul  Society :  Dec.   21,1«7*2 


Jtily 

13, 1872 

July 

13, 1872 

July 

13, 1872 

Nov. 

26, 18TJ 

Jan. 

16, 1874 

July 

16, 1872 

Sept. 
July 

2, 1872 

20. 1872 

July 

20, 1872 

Aug. 

6,1872 

Aug. 

8, 1872 

Aug. 

7, 1872 

May 

26,  lM7J 

May 

22, 1873 

Sept 

5.1874 

St'pt 

2, 1872 

Sept. 

13, 1872 

Oct. 

7, 1872 

Nov. 

5,1872 

Feb. 

7, 1874 

Nov. 

17, 1872 

Resolution  of  select  council  of  Pittsburgh,  tr.auAmit-  ( 
ting  anil  approving  petition  of  forty -six  citizens  of\ 
Pittsburgh f 

John  Eraser,  chancellor 


Dec. 
Jan. 


28.  1872 
10, 1873 


Springfield,  lU 

Cedar  Keys j 


Salina,  Kans 

AUeghanies 

Carthage,  Mo 

New  Berne,  N.  C 

Port   Townsend,   Washington 

Territory. 

Mineral  Point.  Wis 

Latitude  40^  30',  longitude  74^ 

42' ;  Somerset,  N.  J. 
Carlton,  Kewannee    County,  ( 

Wis > 


Jan.    10,1873 

Hon.  S.  N.  Bell,  member  of  Congress,  inclosing  rosolu-  |  Jan     21, 1873 
tion  of  New  Hampshire  State  Agricultural  Socifty.     ^ 

M.  R  Bsllou,  through  Commissioner  of  Agriculture Jan.    22, 1873 

Daniel  Coney |  Feb.     2,  1h73 

Isaac  Strohm F»*b.   II,  18TJ 

J.  F.  Starr,  through  Secretary  of  the  Navy I  Feb.    17, 1 873 

H.  B.  Wi^t '  Mar.    3,187:1 

H.  D.  Cooke,  governor  of  the  District  of  Columbia I  July  17, 1873 

Robert  Mil  liken '  Mar.    6,1873 

Chamber  of  Commerce,  through  John  Hancock i  Mar.     6, 1873 

R.  T.  W.  Duke,  member  of  Congress |  Mar.    2,1873 

30,1873 
11,1873 
30, 1873 
9, 1873 
12, 18TJ 

27. 1873 
19,  1874 

17. 1874 
15,  1873 


Cotton  Exchange,  New  Orleans,  La 

Mayor  of  city  and  city  council   

Cotton  Exchange,  New  Orleans.  La 

E.  P.  Liugee 

John  V.  I).  Pumj'ea 

N.  B.  Bra<lley,  member  of  Congress , 

N.  B.  Bradley,  member  of  Congress 

N.  B.  Bradley,  member  of  Congress 

W.  Hays | 

S.  M.  Cullom,  petition  of  governor.  State  officers,  Sic.  1  I 
£.  A.  Gustman,  chairman  meteorological  committee  >  | 

Macon  County  Fruit-Growers*  Association ) 

Abert  E.  Willard.  mavor,  and  sixteen  others | 

D.  L.  Yuleo,  Ferdinanda,  Fla ; 

Treeman  Kingman | 

George  W.  Warren,  jr I 

E.  P.  Searle,  Henry  C.  Henney,  C.  C.  Allen,  and  others..  I 

George  W.  Nason,  jr 

Puget  Sound  Telegraph 


Mar. 
June 
Mar. 
Apr. 
Apr. 
Apr. 
Feb. 
June 
Juue 

July  5. 1873 
Aug.  30, 1874 

July  7, 1873 
Feb.  7, 1874 
Julv  17. 18T.J 
July  26.1873 
Aug.  15,1873 
Sei»t.  13,  1873 
Sept.  30, 1873 


Fenlinanda,  Fla  . 


University  of  California . 


Hon.  T.  O.  Howe,  U.  S.  .Senator :  Moses  M.  Strong !  Dec. 

Hon.  F.  T.  Frelinghuysen ;  citizens  of  Somerset,  Hunter-    Dec. 
don  and  Middlesex  Counties. 

Edward  Bach ;  farmers  and  shipowners  of  the  dis  } 
trict I 

Henry  Hazen,  collector;  W.  S.  Simmons,  1st  lieut. U.  S. ) 
K.  il. ;  D.  C.  Conover.U.  S.  Senator;  G.  Stark, mayor;  [ 
Isaiah  Wind,  president  of  council,  and  twenty-two  [ 
others J 

D.L.  Yuleo Feb. 

J.  West  Martin,  secretary  board  of  regents Feb. 


Jan. 
Jan. 


Jan. 
Jan. 


16. 1873 
22,1873 

10.1874 
ir>,  le74 

17. 1874 
19,  1874 

7. 1874 
12, 1^7^ 


Digitized  by 


Google 


-0 


KEPORT    OF    THE    SECRETARY    OF    WAR. 
List  of  places  for  which  stations  have  been  requested^  <Jr. — Coutioued. 


Plncc. 


Applicant. 


l>ate. 


Helena,  Ark , 

Fayettevilio,  Ark 

Manbattau  State  Agricultural 

CoUe'^e. 
Beatrice,  Gaj;e  County,  Neb.. 
One  or  more  stations  in  Arizona' 

Manistee.  Mich 

I'ort  Macon,  N.  C 

< ;  orliam.  N.  H 

Mason  City,  Mason  County,  Mo. 

Kockland,  3kle 


Home,  Ga 

Kansas  City.  Mo 

^Sluacatiue.'lowa 

Syracuse,  X.  Y 


IVaker.sflcld,  Kern  County,  Cal. 

Palmyra,  Wis 

Crawlordsville,  InU 


llarbor  of  Refuge,  Sand  Beach, 
Lake  Huron. 

Calais.  Me 

Fort  Thompson 

Chatawa,  Pike  County,  Miss.. 

Ellsworth,  Kans 


Mount  Lake,  Giles  County,  or 
Bald  Knob.  W.  Va. 

Camden.  N.J 

Bloomington,  111 

Decatur,  111 


.1.  L.  Alcorn,  United  States  Senator 

Hon.  A.  S.  Prather,  trustee  Arkansas  Industrial  Uni- 
versity, Hiintsville,  Ark. 

John  J.  Ingalls,  K.  Crozier,  W.  A.  Phillips,  and  1).  P. 
Lowe. 

P.  W.  Hitchcock,  United  States  Senate ;  A.  S.  Paddock 

Charles  Deuison,  M.  D 

Hon.  J.  A.  Hubbell,  United  States  Senator ;  G.  T.  EsUs 

J.  M.  Loach,  M- C 

Elias  S.  Mason 

J.  F.  Ikinjamiu,  Brown  6c  Shepard,  E.  B.  Van  Veut^  and 
thirty-three  others.  i 

Citizens  ol  Kockland,  Belfast,  &c.,  Me. ;  E.  Waite,  and 
twenty-seven  olhere.  i 

Thomas  J.  Perry 

Theo.  S.  Case,  postmaster 

J .  P.  Walton 

M.  Graves,  mayor,  AV'm.  Kirkpatrick,  J.  R.  Whittock, 
and  J.  Hill. 

Additional  application  of  Hon.  R.  H.  Duell 

A.  C.  Bi-atton,  M.  D. ;  P.  1).  McCIauohon,  M.  D 

J.  C.  Minton 

H.  B.  Carrinpton,  col.  U.  S.  A.,  chair  of  military  scieuce, 
Wabash  College. 

Muj.  G.  Weitzel,  Corps  of  Engineers 


Feb.  12,1974 
Feb.    17,  l«f74 

Feh.    li*,iarT« 

Ifar.  3,  ir:4 
Mat.  I«.ld74 
Map.  1^1^4 
Mar.  2!«,  1874 
Mar.  30,lt<74 
Mjtr.  30. 1^4 

Apr.     9, 1?:4 

Apr.  24, 1?7I 
Mav  1.  l^TI 
Mav  7.  Ir74 
Majr     9.  l=r:4 


Hon.  Eugene  Hale  and  Boardinan  Brothers 

Col.  D.  S.  Stanley 

Alexander  W.  Gordon,  College  of  the  Kodemptiouist 
Fathers. 

W.  A  Phillips.  MC 

M.  W.  Henrv 

Mrs.  H.  Haupt 


Wood  Dialogue  &  Co 

E.A  Gustman,  meteorologic4il  committee  Macon  County 

Fni it-Growers'  Association. 
E.A.  Gustman,  meteorological  committee  Macon  County 

Fruit-Growers'  Association. 


Mav  11.  K*74 
Mav  14, 1?<74 
Mav  li».  l»^4 
Jane    6,  l«f;4 

-rane  11.1874 

Jane  16,  l-*74 
Jnue  1?,  l»'74 
July    13,le74 

Julv  14, 1  SCI 
Jalv  21.  l'!'7l 
July  '21,  l!r:4 

July  29.  I'a74 
Aug.  30. 1^74 

Ang.  30,  1674 


Pai'KU  go. 

Xames,  i^c.f  of  vtsficJs  from   irhich  logs  have  been  received  during  year  ending  Srptemb^ 'SO^ 

1874. 
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